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 انًهخص
أٔٛاع   فٟ ِذ٠ٕخ اٌخٍ١ً ػٓ ؽش٠ك ِؼشفخ رؼبٌظ ٘زٖ الأؽشٚؽخ اٌزم١١ُ اٌج١ئٟ لإداسح إٌفب٠بد إٌّضٌ١خ اٌخطشح
ٌّخبؽش  ثبِغزٜٛ ٚػٟ أسثبة الأعش ف١ّب ٠زؼٍك ِؼشفخ ، ٚأ٠ؼب ِٓ خلايٚٔغجٙبإٌّضٌ١خ اٌخطشح  إٌفب٠بد
 ػشف ػٍٝ اٌذرٌهٚن. ٘بعّغ ٘زٖ اٌّٛاد ٚاٌزخٍض ِٓو١ف١خ  ٚ،إٌفب٠بد إٌّضٌ١خ اٌخطشحإٌبرغخ ػٓ اٌزؼبًِ ِغ 
  .إٌفب٠بد إٌّضٌ١خ اٌخطشحثبٌزؼبًِ ِغ  ٚالإطبثبد اٌّزؼٍمخ دسعخ اٌؾٛادس 
 شٍُّٙ الاعزطلاع، رُ رؾٍ١ً اٌج١بٔبد ٌّؼشفخ ِؤششاد 583ٚلذ رُ رٛص٠غ اعزج١بْ ث١ٓ الأعش، ٚوبٔذ ٕ٘بن 
أ٠ؼب، رُ إعشاء رؾٍ١ً ٌٍٕفب٠بد اٌظجخ اٌّزٌٛذح خلاي فزشح أسثؼخ ػشش ٠َٛ ػًّ ٌٍىشف ػٓ اٌّىٛٔبد . ِخزٍفخ
 ااً  ؽٓ65.41رضْ  ح ػ١ٓ511ِٓ خلاي ٘زا اٌزؾٍ١ً رُ رؾٍ١ً . ِٚؼشفخ ٔغجٙب ٌٍٕفب٠بد إٌّضٌ١خ اٌخطشح اٌّخزٍفخ
 . اٌخٍ١ً ِٓ ِؾطخ ٔمً إٌفب٠بد اٌظٍجخ ِذ٠ٕخِٓ إٌفب٠بد اٌظٍجخ إٌّضٌ١خ فٟ
ٔغجخ الأؽفبي اٌز٠ٓ ٠مِْٛٛ أْ خبطخ ، إٌفب٠بد إٌّضٌ١خ اٌخطشحإداسح خطش وج١ش ِشرجؾ ةٚعٛد رظٙش إٌزبئظ 
 ِغ اٌّخبؽش اٌّؾزٍّخ ٌٍؾٛادس، ٚثٍغذ ٔغجخ %2.04 لذ ثٍغذ ثٕمً إٌفب٠بد اٌظٍجخ ِٓ إٌّضي اٌٝ اٌؾبٚ٠خ
 ِّب ٠ض٠ذ ِٓ اٌّخبؽش ؛%91ااً  ِزش051  أوضش ِٓ  ِغبفخػٓ إٌّضيؽبٚ٠بد عّغ إٌفب٠بد إٌّضٌ١خ اٌزٟ رجؼذ 
ِٓ الأؽفبي ٠ٍؼجْٛ ثبٌمشة ِٓ ؽبٚ٠بد إٌفب٠بد % 2.72٠زُ ص٠بدح اٌّخبؽش ِٓ خلاي ِؼشفخ أْ . اٌّؾزٍّخ
ٌمخ ِزغؽٛادس ٚعذ ف١ٙب ِٓ إٌّبصي % 5.81 ؽ١ش رج١ٓ ِٓ إٌزبئظ أْ٘زٖ اٌّخبؽش اٌّؾزٍّخ ؽم١م١خ، . اٌظٍجخ 
%). 22(أٚ ؽشٚق  )%63(، أٚ رغُّ )%24(ٚوبٔذ اٌؾٛادس إِب إطبثبد . ثبٌٕفب٠بد إٌّضٌ١خ اٌخطشح
. ٚرزؼٍك اٌؼٛاًِ الاعزّبػ١خ ٚالالزظبد٠خ ٌّٛالف ِّٚبسعبد اٌّٛاؽٕ١ٓ ف١ّب ٠زؼٍك ثبٌٕفب٠بد اٌخطشح إٌّضٌ١خ 
%) 37(إٌفب٠بد الأخشٜاٌخطشح ػٓ ْ أوضش اعزؼذادا ٌفظً إٌفب٠بد إٌّضٌ١خ ْٚ اٌّزضٚطٚاٌّٛاؽٓ ؽ١ش وبْ
ٌذ٠ٙب فشطخ أوجش ٌذ٠ٙب  ) أفشاد7أوضش ِٓ (الأعش اٌىج١شح وزٌه رج١ٓ أْ . غ١ش ِزضٚع١ِٓٓ %) 06(ِمبثً 
 5ألً ِٓ ( الأعش اٌظغ١شح فٟفمؾ % ِمبثً 01،  )%43(ثبٌٕفب٠بد إٌّضٌ١خ اٌخطشح ِزؼٍمخ ٚلٛع ؽٛادس ي
 006-004اٌذخً ٘ٛ ( ٚوبْ ِٓ اٌّض١ش ٌلا٘زّبَ أْ ٔغذ أْ الأؽفبي ِٓ شش٠ؾخ اٌذخً اٌّزٛعؾ .)أػؼبء
، ِمبسٔخ ِغ شش٠ؾخ رٚٞ اٌذخً إٌّخفغ عذا %)63 (ٌذ٠ٙب أػٍٝ ٔغجخ ِٓ اٌٍؼت ثبٌمشة ِٓ اٌؾبٚ٠بد )د٠ٕبس
 اٌّزٛفشح ثؾغُ غ١ش وبف ٌٍٕفب٠بد، اٌؾبٚ٠بدوزٌه رج١ٓ أْ  . 61%ؽ١ش ثٍغذ ٔغجزُٙ  )د٠ٕبس 002ألً ِٓ (
ٌٍؾبٚ٠بد اٌزٟ رزٛفش ثؾغُ % 02، ِمبثً %)23( ٌٍؼت ؽٌٛٙب ٌلأؽفبيعزة ثؾ١ش رف١غ إٌفب٠بد ؽٌٛٙب أوضش 
 .وبف
 
 إٌّزغبد إٌّضٌ١خ رشىً إٌغجخ الأوجش .اٌخطشحِٕضٌ١خ ٘ب ٔفب٠بد ِٓ ٚصْ% 1ح ؽٛاٌٟ رؾزٛٞ إٌفب٠بد إٌّضٌٟ
، ِٕٚزغبد اٌؼٕب٠خ اٌشخظ١خ )%2.71(، رٍ١ٙب ِٕزغبد اٌغ١بساد  )%24(ِٓ إٌفب٠بد إٌّضٌ١خ اٌخطشح 
ِٕزغبد اٌؼٕب٠خ اٌشخظ١خ ٟ٘ الأوضش فئخ ِٓ إٌفب٠بد . )%3.21(، ِٕٚزغبد اٌشػب٠خ اٌظؾ١خ )%4.51(
%). 9.04(، فٟ ؽ١ٓ وبٔذ ِٕزغبد اٌغ١بساد ٟ٘ الألً )%7.87(إٌّضٌ١خ اٌخطشح ٠زُ ؽشؽٙب ػشٛائ١ب 
 
 
 01
 
ِٓ إٌفب٠بد إٌّضٌ١خ ) %9.03 (ا ٌؼٍّ١خ اٌغّغِٖؼظُةاٌؼىظ ِٓ رٌه، فئخ ِٕزغبد اٌغ١بساد وبْ ٠زُ الاؽزفبظ 
.  ِمبسٔخ ِغ اٌفئبد الأخشٜ )%1.21(اٌخطشح ٚوزٌه لإػبدح اٌزذٚ٠ش 
ٌّٛاعٙخ رؾذ٠بد اٌّخبؽش ٚالأخطبس اٌّشرجطخ ثبٌٕفب٠بد إٌّضٌ١خ اٌخطشح ، ٠ٕجغٟ اػزّبد اعزشار١غ١خ اٌٛػٟ 
ٌزٕظ١ّٙب ٚرٕف١ز٘ب ِٓ خلاي إؽبس ِؤعغٟ ػٍٝ عّ١غ اٌّغزٛ٠بد ٚثغّ١غ اٌٛعبئً ٚرٛعٗ إٌٝ عّ١غ أطؾبة 
 .اٌّظٍؾخ
 فٟ عّ١غ ِشاؽٍٙب ثذا٠خ ِٓ رٌٛذ٘ب، ٚاٌزؼبًِ ِؼٙب، ٌٕفب٠بد اٌظٍجخ  الإداسح اٌّزىبٍِخ ي٠ٕجغٟ اػزّبد ٔٙظ 
ٚ٠ٕجغٟ اػزّبد اٌزذخً ٚاثزىبس اٌؾٍٛي، ِٓ ث١ٓ ٘زٖ لذ رىْٛ فظً إٌفب٠بد .  ٚاٌزخٍض ِٕٙب٘ب،ٔمً٘ب، ٚعّغٚ
ْ إٌفب٠بد الأخشٜ، ٚاٌزؼبْٚ ِغ عاٌخطشح ػٕذ اٌّظذس، ٚفظً إٌفب٠بد إٌّضٌ١خ اٌخطشح  فٟ ِىت إٌفب٠بد 
ٚ٠ٕجغٟ . اٌمطبع اٌخبص لإػبدح الاعزخذاَ أٚ إػبدح اٌّشدٚد الالزظبدٞ ٌٍزذٚ٠ش ِٓ إٌفب٠بد إٌّضٌ١خ اٌخطشح
إعشاء اٌّض٠ذ ِٓ اٌذساعبد ؽٛي ِغأٌخ إٌفب٠بد إٌّضٌ١خ اٌخطشح إٌٝ اٌزشو١ض ػٍٝ ٘زا اٌّٛػٛع اٌزٞ أًّ٘ 
ٚ٠ٕجغٟ أْ رشًّ اٌذساعبد ؽٛادس إٌفب٠بد إٌّضٌ١خ اٌخطشح، ٚاٌزأص١ش . فٟ ِؼظُ اٌٛلذ، ٚفٟ ِؼظُ الأِبوٓ
 إٌفب٠بد إٌّضٌ١خ اٌخطشح ، رغبٖاٌّّبسعبد ٚاٌغٍٛو١بد ، ٚاٌّفظً ٌٍؼبداد ٚاٌظشٚف اٌذ٠ّٛغشاف١خ ٌٍّٛاؽٕ١ٓ
 .ثغجت الاخزلافبد اٌغغشاف١خ ٚاٌزؾؼش اٌفشٚق ٌٍٚىشف ػٓ
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Abstract 
This thesis handles the Environmental assessment of Household Hazardous 
Waste Management (HHW) in Hebron city by finding out HHW types and 
proportions, and also by dedicating the level of awareness of household heads 
in regard to knowledge of risks and dangers associated with HHW items, 
knowledge how to handle, collect and dispose these substances, in addition to 
investigation of the accidents and injuries that are occurring because of these 
substances. 
A questionnaire was distributed among households and there were 385 
respondents, data was analyzed to figure out different indicators.  Also, 
analysis of the generated SW was carried out during a fourteen working days 
period to detect different HHW components and their proportions.  Through 
this analysis 115 samples weighing 14.56 tons of domestic solid waste at 
Hebron solid waste transfer station were analyzed. 
Results show the great risk associated with HHW especially that kids are 
transferring SW from home to container (40.2%) with the potential risk of 
accident, containers in some cases are more than 150 m away from home 
(19%) increasing the potential risk.   The risk is increased by knowing that 
27.2% of kids are playing near the SW containers.  These potential risks are 
real, as in 18.5% of houses there was an accident related to HHW risks.  
Accidents were either injuries (42%), or poisoning (36%) or burns (22%). 
Socioeconomic factors were related to attitudes and practices of citizens in 
regard to HHW.  Married citizens were more willing (73%) to separate HHW 
from other waste compared to single (60%).  Larger families (more than 7 
members) have the highest probability of HHW accident (34%), compared to 
small families (less than 5 members) where the percentage is only 10%.  It was 
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interesting to find that kids from the medium income level (Income is 400-600 
JD) have the highest percentage of playing near the containers 36%,  compared 
with very low income level (less than 200JD)  where the percentage is only 
16%.  Containers which size are insufficient and overflow were attracting kids 
to play around (32%) more than containers of sufficient size (20%). 
Domestic waste contains 1% by weight HHW.  Home products constitute the 
largest percentage of HHW (42.3%), followed by automotive products 
(17.2%), and personal care products (15.4%), and healthcare products (12.3%).  
Personal care products are the most category of HHW that is thrown randomly 
(78.7%), while automotive products were the least (40.9%). Contrary, the 
automotive products category was the most kept for HHW collection (30.9%) 
and also for recycle (12.1%) compared to other categories. 
To meet the challenges of the risks and dangers associated with HHW, 
organized awareness strategy should be adopted and implemented through 
institutional framework on all levels and through all means and to be directed 
to all stakeholders.  
Integrated solid waste management approach should be adopted to cover all the 
SW issues from generation, handling and collecting, transfer, and disposal.  
Intervention and innovation solutions should be adopted, among these may be 
separation HHW at source, separation of HHW at landfill from other waste, 
and cooperation with private sector for economical reuse or recycle of HHW.  
Further studies on the issue of HHW should be carried out to focus on this 
subject that is neglected most of the time and in most places.  Studies should 
cover the HHW accidents, detailed effect of citizens habits and demographic 
conditions on their practice and behavior toward HHW, and to detect 
differences due to geographic and urbanization variations.    
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Chapter One 
 
Introduction 
1.1 General Background 
It is well known that every household contributes to hazardous waste by some 
mean or another.  There is still a many of arguments regarding this issue.  How 
hazardous waste is produced, how it is collected, and what is its destiny still a 
hot issue and it is under the spot.  A lot of legal arguments and discussions 
were devoted for this miscellaneous subject.  It should be bear in mind that all 
households are contributing to hazardous waste by a way or another.  The 
degree of contribution, the level of hazardous, and the frequency of this 
distribution is the subject of most studies (Burnley et al., 2007).  
The presence of hazardous and toxic materials in the waste should make a 
challenge for the public.  One should make use of that threat in increasing the 
public awareness regarding the potential effect of these hazardous.  By this a 
better SWMS should be developed that takes into consideration the hazardous 
and toxic components of SW (Aprilia et al., 2013). 
EPA developed a four points system as criteria for classifying SW as 
hazardous. This system includes the points as listed below:  
 If the waste was harmful chemicals, or it contain part of these chemicals.  By 
this it may cause threat to human health and may impose reverse effects on 
the environment.  If special measures are not taken, this waste is dangerous, 
and known as toxic wastes. 
 If the components of waste are dangerous chemicals (or part of it). By that it 
may cause threat to human health and pose reverse effects on the 
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environment especially when it is not managed properly. Such wastes are 
known as acutely hazardous wastes.  
 If the waste contains some or all of the four hazardous characteristics of 
waste which are toxicity, ignitability, reactivity, and corrosively.   By 
attaining some or all of these characteristics it will be considered hazardous 
waste. 
 The waste will be considered hazardous if the EPA believes for any reason 
that it falls under the categories developed by congress describing the 
hazardous waste   (EPA, 2005). 
According to the EPA Wastes - Hazardous Waste - International Waste 
Activities, Hazardous household waste (HHW) refers to the type of household 
waste containing materials, which have one characteristic or more of the 
following:  
1) Ignitable wastes: these include any waste that can burn or catch fire easily 
and keep burning and sustain combustion. These include several paints, 
cleaning materials and other industrial wastes that may cause such a hazard of 
fire. Regarding the liquids, EPA adopted a test called the flash point which is a 
mean for detecting whether a waste (liquid) is ignitable enough to be taken care 
of through regulating it as hazardous. A solid waste is considered hazardous if 
it burns spontaneously under normal conditions of   handling and thus burns 
quickly so it may be a cause of hazard and danger. 
2) Corrosive wastes:  the materials that flesh or corrode metal or any material 
that may cause such effect are considered corrosive.  Alkaline and acidic 
wastes are considered under this category.  Examples of this type of waste are 
sulfuric acid that is originated from vehicles batteries. Two criteria are being 
used by EPA in order to define corrosive HW.  If the pH was greater than or 
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equal to 12.5 - for aqueous wastes - they are considered as alkaline corrosive 
wastes.  If the Ph was lower than or equal to 2 they are considered as acidic 
corrosive wastes.  The third criteria for classifying the waste as corrosive are 
for the case it can corrode steel through a special experiment adopted by EPA. 
3) Reactive waste:  If the waste can react violently it will be classified under 
this category.  Some examples of this type are discarded ordnance and or 
explosive materials. There is no satisfactory method to check the potential 
possibility of waste to explode or react in a violent way under normal 
conditions.   So it is adopted by EPA to use judgment in order to detect the 
possible reactivity of these wastes. EPA uses only narrative description   to 
define reactive wastes. 
4) Toxicity characteristic:   For determining the toxicity characteristics waste a 
special procedure is carried out.  This procedure includes analyzing the 
leachate coming out from the waste and is called Toxicity Characteristic 
Leaching Procedure (TCLP).   There are 39 chemicals which are classified as 
toxic, if any of these materials were present in the leachate, and then it is 
considered as toxic.  The origin of the waste and the experience judgment is 
also an important factor for determining whether the waste is toxic or not. 
In some literature, the Household hazardous waste (HHW) is defined as 
disposed materials generated by households, and because of to its dangerous 
properties, it may cause presumed adverse effects to the environment or human 
beings or wildlife. Household Hazardous Waste includes many materials that 
may be classified under the preceding definition.   Examples of that is any 
material that is ignitable, corrosive, poisonous, toxic, or reactive.  Herbicides ,  
pesticides, mercury and mercury tools like  thermometers, oil-based paint, 
different categories  of batteries, kerosene, antifreeze, gasoline, motor oil, drain 
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cleaners,  paint thinner, turpentine, pool chemicals, and many different  
cleaning materials indoor, or outdoor cleaning, and in  maintenance of vehicles 
are all examples of HHW. It is agreed that the disposal of such wastes will 
harmfully affects the environment, and the danger is that usually household 
waste is exempted from regulations governing the disposal of hazardous waste.  
Therefore, these hazardous wastes are generated into the system and in most 
time no one is paying attention for them (Kies Strategies, 2008). 
HHW should be collected in a different stream from other domestic waste.  
This is to decrease the management difficulties associated with this type of 
waste.  The separation should also be in the landfill, where it is treated before 
and taken care in a professional manner in order to reduce emissions from the 
main waste streams (Fjelsted and Christensen, 2007). 
HHW is the unused, discarded, component of household wastes that contain 
chemicals of toxic nature, or labeled poisonous, flammable, reactive, 
explosive, or corrosive. Such wastes should be disposed in a special procedure, 
taking care of its hazardous nature. If such wastes are buried it may infiltrate 
through ground polluting groundwater. Sewerage networks may be destroyed 
because of the presence of corrosive chemicals. If HW is burned, their 
hazardous components will be distributed over a larger area polluting the air 
and atmosphere.   If HW of liquid nature were poured over soil, it may poison 
water, ground, and vegetation (Hassanv and et al., 2011).  
In another definition of hazardous waste, it is any disposed material that may 
impose adverse effects or harms to any living creature or to nature.  The 
generation of these wastes is from a wide category of sources.  This includes 
and not restricted to factories, construction sites, factories, military bases, 
hospitals and thrown electronic apparatus or parts. The main features of HW 
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are corrosiveness, ignitability, toxicity, and reactivity (Rosenfeld and Feng, 
2011).  
The definition of hazardous waste in accordance with what is stated in the 
Palestinian law of   after approval of the Palestinian Legislative Council in its 
session on 6 / 7 /1999, the following law was enacted, waste generated by the 
various activities and operations or the ash thereof, which preserve the 
characteristics of hazardous substance which have no uses, such as atomic 
waste, medical waste, or refuse emanating from manufacturing of 
pharmacological products, medicines, organic solvents, dyes, painting, 
pesticides or any other similar substance (Palestinian Environmental 
Law,1999) 
1.2 Description of the Study Area and Characteristics 
1.2.1 Hebron location 
Hebron is an old Palestinian city and is located in a governorate carrying its 
name Hebron.   It lies in the southern region of WB, where Bani Na'im 
bordered it from the east, Halhoul bordered it from the north, and Taffuh 
bordered it from the west, and Yatta to the south (The Applied Research 
Institute, 2013). It is thirty six kilometer south of Jerusalem, and its population 
was projected to be 195,733 in 2013 (PCBS, 2013). Total area of the city is 
forty five square kilometers, number of households was 32,622 in 2013 
(Hebron Municipality, 2013).  
In the West Bank, Hebron city is the largest and the second largest over 
Palestine, after Gaza.  One of the most important problems is the presence of 
nearly eight hundred fanatic Jewish settlers in and around the old quarter. The 
Israeli occupation authorities had divided the city into two parts.   Part H1, 
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which is under the control of Palestinian Authority and part H2, which 
constitutes nearly 20% of the city area, and is governed totally by Israeli 
authorities.    Hebron city was traditionally considered as one the four holy 
cities for Muslims after Mecca, Al Medina, and Jerusalem (Wikipedia, 2013). 
Hebron city was the only city in the West Bank and Gaza that Israel refused to 
hand over full authority of it to Palestinians, in accordance to Oslo agreement.  
There was a special agreement governing the role of each party in regard to 
security issues in the city which was not in any other city.   By these 
arrangements, the city was divided into zone H1 which is under the civil and 
security authority of Palestinians.   Zone H2 was under the civil authority of 
Palestinian, but under the security authority of the Israeli occupation, so all 
services are provided by Hebron municipality.  Municipality is trying its best 
to keep the city united and to provide services for all parts, despite the 
difficulties encountered because of this division.  Municipality is also trying to 
enhance settling of citizens inside the city, and especially in the old city.  This 
is because of the difficulties and obstacles that are imposed by the occupation 
in order to force citizens to immigrate and provide settlers instead of them.  
(Zakat, 2013). 
The Israeli human rights group B'tselem reports: Hebron city is closed from the 
east by the settlement of Kiryat Arba, and is blocked from southwest by the 
Bet Haggai settlement.  In the old city of Hebron, and in its center, there are 
400 settlers distributed in a number of scattered settlements. Existence of such 
settlement give the justification for formation of a strip called H2 under the 
control of Israelian. The settlers in the center of the city are damaging the 
potential of any development, and annoying original Palestinian citizens. The 
settlers are exerting a systematic violence against Palestinian citizens residing 
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in the neighborhood. Israeli forces continuously imposed curfews prohibiting 
the three hundred thousand citizens residing in area H2 from mobility. 
Meanwhile, settlers are living their normal life. 
A report that was passed by the Israeli Civil Administration handled the 
strategy, goals and means carried out by settlers in Hebron (pp. 9-12).   
B'tselem finds out that the it is clear : the Israeli forces are aware  of what is 
happening" and points out that  violence of settlers is well organized with the 
aim of extending   settlements in the city causing original citizens to leave their 
homes in Area H2  ( Hebron - Settlements in Focus, 2013). 
1.2.2 Metrological Data 
 Hebron has Mediterranean climate characteristics.  This implies dry long hot 
summer, and cool short rainy winters. The rainy season extends from 
November to April, but for the rest of the year, the weather is very dry 
(Palestinian Metrological Department, 2010). 
 
Hebron city is located at an elevation of 888 m above mean sea level on a 
mountainous area, the  average annual rainfall is 370 mm, average annual 
humidity at 61%   and an average annual temperature of 16 °C, (ARIJ GIS, 
2013). 
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Figure 1.1: Location Map of Hebron city (GIS, Hebron Municipality, 2013) 
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      1.2.3 Socio-economic characteristics 
Economy of Hebron depends on agriculture and industry.  Hebron is known 
historically as a center for glass and leather industries.  The dry climate and 
scarce resources of water limited the possibility of further agricultural 
development.  Agriculture is located in the western part while the eastern part 
is a desert like (ARIJ, 2013). 
Major industrial activities in the city include cleaning materials, tanning 
industry, concrete, stone and aggregate quarrying, shoes making, stone and 
marble cutting, electrode factory, manufacturing a distinctive type of blue, 
hand-blown glass, milk products factory, metallic manufacture, factories of 
spongy mattress, factories for sandpaper, plastic factory, shoes factory, solar 
Heat factory and a wide range of manufacturing and processing industries 
(ARIJ, 2013).  
Hebron is famous to be trade center on the level of West Bank.  This is clear in 
the municipality statistics that show 50% of the labor force is working in this 
sector.  The agricultural sector comes in the second rank as 155 of the labor 
force are working in. The industrial sector also covers 15% of the labor force.  
Employment in governmental and private sector is only 5% of the labor force.  
Same percentage 5% is also covered through the Israeli market (ARIJ, 2013). 
1.2.4 Solid waste in Hebron city  
The issue of solid waste collection, transfer and disposal is a under the spot by 
municipalities and village council.  The rising problem of littering, and 
uncontrolled disposal of garbage in open areas and dumping sites is causing 
headache to all citizens as well as people in charge of these services.  Only 
78% of the garbage is collected in the Hebron city, this means that 22% of the 
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solid waste is thrown randomly without any collection system (ARIJ, 1995). 
In Hebron city, the waste is collected by compression trucks owned by 
municipality and then it is transferred to the dumping site which is located 20 
km far from Hebron.  The daily generation of solid waste is 4,000 tons which 
accounts for 1.46 million ton yearly (ARIJ, 2009). 
1.3 Subject of the study  
It is to face the issue of HHW and the obstacles facing setting up a HHW 
management system in Hebron city among which are: 
• Lack of data on HHW issue and absence of coordination on data if available.  
• Lack of political will to state this issue as priority.  
• No clear distribution of roles and responsibilities in regard to HHW 
management among concerned parties.  
• Current solid waste regulations do not cover the issue of hazardous waste 
properly.  
• Lack of information about the effect of demographic conditions such as 
house location and monthly income on HHW generation, collection and 
disposal. 
• Insufficient transparency in waste planning and management processes.  
• Lack of community confidence in the waste management system – and there 
is case of opposition to some activities, for example waste incineration. 
• Shortage in funding resources. 
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1.4 Objectives of the Study  
The main goal of this study is to conduct an environmental assessment of 
HHW management in Hebron city. In order to accomplish this goal, the 
following steps  should be carried out: 
 Assess the current HHW management practices in Hebron city. 
 Determine quantities and components of hazardous materials 
generated from Hebron households. 
 Determine the knowledge, attitudes, and perception of household  
heads concerning the handling of HHW . 
 Assess extent of HHW accidents and injuries that are taking place.  
 Study environmental and health impacts associated with HHW. 
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Chapter Two 
Literature Review 
2.1 Household Hazardous wastes characterization  
Household hazardous waste (HHW) is defined as variety of categories of 
wastes that possess hazardous properties (Slack and Letcher 2011).  
According to the Palestinian law issued in 1999, hazardous waste is defined as 
any waste generated by the various activities and operations or the ash thereof, 
which preserve the characteristics of hazardous substance which have no uses, 
such as atomic waste, medical waste, or refuse emanating from manufacturing 
of pharmacological products, medicines, organic solvents, dyes, painting, 
pesticides or any other similar substance (Palestinian Environmental Law, 
1999) 
These hazardous wastes may adversely affect environment when handling, 
transferring, or disposal.  Examples of these wastes are corrosives, oil, 
solvents, pesticides, and may seriously damage human health and the 
environment when the disposal is inappropriate.  Unfortunately, most 
regulations do not clearly state the control for the generation, transport, and 
disposal of household hazardous waste in an efficient way (Kelley et al., 2012). 
Some examples of hazardous wastes that may be found in the household solid 
waste include lawn chemicals, kerosene, insecticides and insect repellent 
herbicides, flea collars and sprays, fire extinguishers, drain cleaners, contact 
cement, brake fluid, antifreeze, chlorine bleach, batteries,  chemical strippers, 
and many others (Malandrakis, 2006). 
Household hazardous waste is the hazardous ingredients of the discarded 
products. Hazardous products are classified into five categories that include: 
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pesticides,   paint and its solvents, cleaning and polishing, automotive, and 
miscellaneous item  ( .  Some examples are batteries, remover fingernail polish, 
shoe polish and cosmetics.  They are regarded hazardous since they may be 
toxic, corrosive, flammable, or chemically reactive (Agricultural Research and 
Cooperative Extension, 2014). 
One should bear in mind that household hazardous wastes should not be 
disposed with domestic solid waste stream.  This is because it will cause severe 
pollution and adverse effects to both nature and creatures.  Motor oil as an 
example that has toxic metals and chemicals (lead, arsenic, zinc, hydrocarbons, 
cadmium and chromium).  These chemicals can pollute both surface and 
ground water, and in turn wildlife biodiversity.  Many materials can adverse an 
adversely affect the water supplies and the environment (Slack et al., 2004; 
2005). 
Hazardous Household Waste is the discarded items that are composed of one 
or more of the items like pesticides, batteries, paints, and many more. It is to 
confirm that as a result of the rapid increase in population, and the 
accompanying increase in level of life, the production rate of solid waste has 
increased to a large extent.  This made a large challenge to society, individuals, 
and institutes to face that problem.  What makes this a serious issue is the lack 
of sufficient infrastructure, administrative capacities, financial resources and 
necessary equipments.   So, the problem is duplicated as the domestic waste is 
increased and also the quality of that waste had changed.  A lot of hazardous 
wastes that never entered in the domestic stream before are now constituting an 
essential component that is produced on daily basis and constitutes a regarded 
part of the total domestic waste. Of course, the problem in urban areas is 
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clearer than in rural areas due to different styles of lives in the two areas 
(Ojeda-Benitez, 2013). 
It is to mention that a large variety of Household hazardous waste (HHW) 
includes fluorescent tubes, electrical equipment, batteries containing heavy 
metals,  waste electronic, wood  that had been treated with hazardous materials, 
discarded CFC-containing equipment (Slack et al., 2005). 
2.2 Collection of Household hazardous waste 
There is agreement among specialist in the field of solid waste management 
that there should be separation of hazardous waste from other wastes.  The 
separation is for more than one reason.  In handling the waste the labor may be 
injured, or be faced with splashed chemicals, or affected by poisonous fumes.  
In landfill, poisonous, toxic, leachate may be generated because of the HHW 
and thus causing extreme pollution and contamination to soil and ground.  In 
case of leachate treatment, larger amounts are generated (If HHW was mixed 
with domestic) and thus more expensive treatment costs are imposed. In 
transferring waste, if it contains HHW, larger risks are encountered in terms of 
ignitability, explosions, or chemical reactions (Kelley et al., 1989). 
When certain household chemicals are not consumed, they become HHW.  It is 
to mention that although the regulations pose strict measures on industry 
regarding the handling, transfer, and disposal of the hazardous wastes.  The 
same wastes, and in most times, are produced in houses and generated to the 
domestic stream.  The quantities of these HW are not large on the individual 
house level.  But if we take into consideration that these quantities are added 
together it will constitute a non- negligible component that compares to HW 
from industry (Yasuda and Tanaka 2006). 
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Many of the pollutants present in the leachate which cause serious impacts to 
environment are originated from the HHW that is present in the MSW (Slack 
et al., 2007).  
In the case of using incineration as disposal method of waste, the problem is 
even more and the impact on environment is larger.  Ash is the result of 
combustion, and will constitute 15% of the size of the incoming (original) 
waste. Combustion will destroy the organic component of the waste. 
Therefore, heavy metals will be part of the residue with a potential of polluting 
the environment, Combustion will directly affect the health of neighboring 
residence (Mohan et al, 2000). 
If groundwater is contaminated by leachate, there will be disaster.  This may 
cause the water basin to be polluted, and thus source of life may become 
threatening life.  Cost of repair of defect will be beyond the capability of one 
generation.  Repair will consume a lot of financial resources, time, effort and 
results are not certain (Ying et al., 2012). 
A small but considerable amount of unregulated household hazardous waste is 
dumped annually into landfills, sinks, and street gutters. This unregulated and 
largely unmonitored waste stream presents cause for concern. The creation and 
storage of this waste at such quantities inevitably results in environmental 
contamination, causing harm to humans and other organisms. To facilitate 
federal management, hazardous waste emitters are sorted into categories 
according to the monthly amount of hazardous waste produced. To be 
designated as a large-quantity generator (LQG), facilities must produce greater 
than 1,000 kg of HW per month, or greater than or equal to one kilogram of 
acutely HW (Rosenfeld and Feng, 2011). 
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The origin of the pollutants is not known.  But, for sure, some of these 
pollutants are generated from the HHW (Reinhart, 1993). 
These hazardous wastes are originated from different sectors including 
residences, health institutes, industry and factories. The danger is that any 
house could generate such hazardous wastes for example chemical compounds, 
batteries, oils, detergents, pesticides, and color. To deal with a large part of 
environmental problems and public health issues, we should interact 
effectively with this category of wastes. Serious health risks can be associated 
with these types of HHW.  In case they enter the body, they will badly affect 
health by digestion of toxic materials, for example anti-freeze substances.  
Acids, resulted from batteries will cause burns.  Explosive and other chemical 
substances may explode due to intensifying or long exposure to sun and cause 
catastrophic results, examples of this is formaldehyde epoxy resins and 
insecticides. These will affect directly the nervous system causing various 
adverse effects like respiratory problems up to congestion of organs.   The 
extent of the environmental problems depend on many factors relating to 
nature of products such as stability,  solubility,  degree of dilution, the toxicity 
to other habitats, seepage potential to underlying layers of landfill sites and its 
potential of affecting the waste water treatment operations (Slack et al., 2006). 
According to EPA there are some measures and actions that enhance 
management of HHW.  These measures can apply to both developed and 
developing countries.    Actions like reuse recycle reduce, for proper disposal 
are stated.  Examples are presented:  
 Permanent collection or exchange.  If there is a system for collecting 
HHW in a special yard, it can be invested in passing these materials or 
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wastes to other people that they may use of it.  By this HHW is reduced, 
and resources are kept and better economy is accomplished. 
 Special collection days. A special day can be specified for collecting HHW 
in case there is no separate system for collecting such wastes.  A well 
operated site can be specified for proper handling and management of such 
wastes. 
 Local business collection sites. One can make use of private sector for 
some of the products.  For example motor oil can be recycled. 
2.3 Household Hazardous Wastes Disposal 
The household disposal of some wastes like automotive products, cleaners, 
paint,   and pesticides can cause bad effects for public health. In the landfills, 
or through incinerators, or if disposed into sewerage system these wastes will 
pollute surface and groundwater supplies (Stanek III, 1987). 
It should be bear in mind that hazardous wastes are substances which  are very 
dangerous and their disposal and handling  must  be carried out with care, so  
radioactive wastes, chemicals, biological wastes and ignitable materials should 
not cause danger to labor nor to public (Ziaee et al., 2012).  
The disposal of HHW is and will be a vexing issue for solid waste managers 
and concerned parties (Wagner et al., 2013). 
Pharmaceuticals which are part of the medical waste components are also 
considered to be HHW.  Although this type of waste is drawn to MSW from 
household waste in a small quantity, its effect is enormous.  There are 
witnesses that it affects the aquatic environment.  Great concern is increasing 
after discovery of pharmaceutical wastes in fresh and marine waters.  Presence 
of these wastes had cause harm to aquatic life.   It is to be mentioned that most 
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of this waste comes from household waste, as medical waste from healthcare 
centers like hospitals is being disposed in a controlled procedure (Bound, 
2006). 
It is to confirm that most of the HHW (80%) will remain toxic for centuries 
causing threatening effect and risk of contamination land pollution of soil and 
ground at any time.  So proper disposal of HHW is a necessity for present 
generation and for future generations (Ortego et al., 1995). 
Batteries are another issue.  It is estimated that three billion batteries of the dry 
type are disposed in the MSW stream each year.   It is obvious the danger of 
the batteries and especially its mercury content.  The accumulation of mercury 
and cadmium, and other heavy metals impose a serious health impact on public 
health.  Removal of these batteries from the MSW stream should be carried 
out, and awareness of public to this issue should be increased in order to 
separate these HW in the household site (Shapek, 1995). 
Some categories of hazardous household wastes can result in physical injury to 
labor working in the treatment plants; pollute septic tanks or wastewater 
treatment facilities if disposal was in the sewerage network.  Regulations 
prohibits disposal of these wastes into trash unless collection programs are 
arranged for these HHW (EPA, 2014). 
2.4 Household Hazardous Wastes Management  
HHW management is a protocol of actions which include reducing, storing, 
collecting, transporting, utilizing, processing, and disposing of toxic and 
hazardous waste (Aprilia et al., 2013). 
As solid and hazardous waste generation increases with population growth and 
industrialization, solid waste management (SWM), which broadly 
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encompasses both urban solid and hazardous waste streams, must deal with 
problems of waste alleviation, collection, composting , recycling, , combustion 
, and/or final disposal. One or more of these activities may be used in order 
that best protection of our environment and society is achieved. This procedure 
is referred to as integrated solid waste management ISWM (US EPA, 2002), 
often requires high control at the beginning and during the operation and at the 
end, high quality of management control, and even planning strategically. 
Nevertheless, multidisciplinary, and complex nature of integrated solid waste 
management challenges makes it difficult to generate a systematic solution that 
can cover all aspects of cost, risk and future challenge in all times that can be 
applied in all locations (Wei lu et al, 2012). 
Even though hazardous household waste is small compared to the total 
domestic waste, the impacts and risks to public health and environmental 
conditions are severe.  The percentage of HHW varies from country to country 
and it also varies in the same country depending on many factors.  But, as a 
rule of thumb the percentage will be between 1 to 4% of the domestic waste.  
In most countries co-disposal of MSW with HHW is taking place with all the 
risks encountered in the long as well as in the short run. Another source of 
hazard of the HHW in addition to its properties is its capability to react with 
MSW and change it in turn into HHW and thus duplicating the problem and 
increasing the threat to environment.  There should be a separation of special 
items which are classified as HHW from the domestic stream, in order to 
reduce the adverse effects on the landfill and the out coming leachate. This 
separation of the HHW should be taken into consideration when planning for 
the landfill as necessary extra cost that is required for better environment 
(Slack and Letcher, 2011). 
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Generation of HHW has grown up more in urban areas which is recognized by 
high population growth. This increases the difficulties encountered in handling, 
collecting and final disposal because of the shortage in financial resources, 
administrative capacities, infrastructure as well as necessary equipment.  
Alarming increase in MSW with its HHW component associated with the 
ineffectiveness in SWM accompanied by change in purchasing habits will 
make a serious problem and risk (Ojeda-Benitez, 2013). 
There should be a firm regulations arranging disposing and enhancing 
management of the HHW (Banerjee et al., 2013). 
One of the challenges is the high variety of waste components which increases 
the risks to the labor working in the collection and disposal (Otoniel et al., 
2008). 
Till now there is no strict evidence about the adverse effect of the landfill on 
the surroundings.  Most of the studies carried out did not take into 
consideration the inherent latency of diseases and socio-economic status.  In 
some cases it was reported that low birth weights was attributed to residence 
near the landfill.  Studies relating to cancer and mortality surrounding landfill 
sites showed equivocal results. But it was shown that labors working in the 
landfill are subjected to larger risks of accidents as well as musculoskeletal 
diseases (Rushton, 2003). 
One should start solving the issue of HHW through awareness among all 
citizens.  Society, families, and individuals should know the risks and the treats 
associated with such waste on the long and short run.  Trends and attitudes 
should be driven to change the habits in order to lower consumption of goods 
containing these HHW.  Factories and industry should adopt this attitude by 
choosing materials that has lower HHW and substances that has lower effects 
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on environment.  This change is necessary, although it will not be 
instantaneous, but it has to begin (Ojeda-Benitez, 2013). 
According to EPA, resources conservation is one of the advantages of proper 
hazardous household waste management are:  
 Making better use of resources and energy through reducing and recycling of 
hazardous household waste. 
 Decreasing the cost by reusing HHW products and thus reducing the need 
for producing hazardous materials. 
 Appropriate disposal prevents polluting the environment that will cause 
serious risks to human health and nature. 
According to the text of Article (12) of Law No. (7) for the year 1999 on the 
environment in Palestine, No person shall be authorized to manufacture, store, 
distribute, use; treat, or dispose any hazardous substance or waste whether it 
was solid, liquid, or gas, unless such a process is in compliance with the 
regulations, instructions and norms specified by the Ministry, in coordination 
with the specialized agencies (Palestinian Environmental Law, 1999). 
2.5 Health Effect of Household Hazardous Waste  
Specialist advice to make a long time follow up and monitoring of health 
conditions for inhabitants surrounding landfill sites.   Till now, there is no 
confirming evident about the effect of the landfill site on human health.  
Further, detailed, and long term studies should deduct these effects confidently.  
These studies should take into consideration the demographic characteristics, 
and the socio-economic factors, so as to detect any difference in health 
indicators resulting from the landfill site.  It is known that many of the impact 
could not appear except on the long run (Whiteman et al., 2010). 
 
 
34 
 
A survey was done to detect the effect of household waste incinerator on 
surrounding inhabitants, showed that the surrounding inhabitants are subjected 
to more respiratory problems and diseases than others living far away.  The 
extent of emissions from such incinerators should be deeply investigated, to 
detect the percentages of pollutants and the byproducts.   Even though some of 
these pollutants are in very small proportions that in many times it is difficult 
to detect, they will have serious adverse effect on the long run (Marty 1993). 
The current practice of precise measurement of the magnitude of pollutants 
emitted from incinerators should be improved in order to account for the health 
impacts of small magnitude and/or long time exposures (Ostry et al. 1993).  the 
effect of incinerator and their presence on the health of human being is still a 
subjective matter that needs many studies to confirm its   adverse effect or to 
deny such relation (Mohan et al, 2000). 
It is agreed that MSW to some extent have HHW in its components.  These 
HHW comes from different parties like apartments, shops, light industry and 
others.  If incineration were used as disposal method, many of the metals will 
either end in the atmosphere or in the slash.  These metals are mainly nickel, 
lead, mercury, cadmium, and arsenic. These metals are carcinogenic and about 
35% of their quantity are emitted to atmosphere during incineration (Fishbone, 
1988). 
It is believed that some chemicals emitted in the atmosphere will increase the 
risk of CHD (Congenital Heart Disease).   These chemicals usually start their 
effect in the early stages of life, when cardiac development is evolved (Mali et 
al, 2010). 
Recently, there are a lot of efforts to investigate how the hazardous 
components are affecting soil and water and polluting them.  Incinerators and 
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their emissions are another story with their residue, and their effect on health 
and safety of labor (Kelley et al., 2012). Previous works showed that citizens 
residing near household waste sanitary landfills have a higher risk for defective 
births (Malik et al, 2010).  HHW usually ended in the landfill, a different 
methods of disposal, like incineration, sewer, or recycling, will participate 
some constituents of waste to landfill in Figure 2.1 (Slack et al., 2010). 
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Figure 2.1: Hazardous household waste disposal to landfill (Slack et al., 
2010). 
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Chapter Three 
Methodology 
This chapter includes a description of the study criteria, characteristics of 
population of the study, in addition to presentation of statistical analysis and 
HHW components analysis. 
3.1 Household Survey 
It was to figure out knowledge, interest, attitudes, trends, perceptions, and 
practices of citizens in regard to HHW issues.  This includes the awareness, 
concerns, satisfaction and interest.  Socioeconomic parameters are included in 
the  questionnaire  such as average monthly income, employment type, level of 
education family principal, age, gender  to find out the relationship with HHW 
practices and trends like willingness to  separate HHW, storage mean, disposal 
way, home accidents and injuries related to HHW,… etc. The sample size was 
calculated by Steven equation Thompson:  
 
 
 
N:  Size of the community 
z:  Z-score corresponding to the level of significance equal to 0.95 and 1.96 
d: The error rate is equal to 0.05 
p:  Success rate , taken as  0.50 
The size of community equal 195,733 and after substituting in this equation the 
number of household questioners needed are 383 and the questionnaire was 
distributed to 450 households and there were 385 respondents. The percentage 
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of resonance was 85.6% which is good percentage indicating citizens concern 
and interest about this issue.  Analysis of data was performed by the use of 
Statistical Package for Social Sciences (SPSS) computer program version 18. 
Appropriate tests of significance using Chi-square test were performed to find 
out the presence of relationships between socio-economic variables and other 
dependent variables in addition to other statistical parameters.  
3.2 Data Collection  
Data was collected through a questionnaire that consisted of three basic parts: 
first part was about demographic and socioeconomic (dependent) variables and 
diagnostic questions, second part was about general conditions of SW and 
HHW collection system and practices and trends of citizens in this area, and 
the third part deal with type HHW items generated and the way they are 
disposed from houses.  
The first part, which is demographic and socioeconomic questions resembles 
the independent variables such as the type of house (separated or apartment), 
marital status of respondent, age of housewife, educational level of housewife, 
type of work housewife, the number of family members residing in the home, 
monthly income for the family, presence of children of age range between 8 
months to 10 years, average monthly income. 
The second part of questions deals with general SW issues as condition of 
nearby container,  sufficiency of container size,  possibility that house contain 
hazardous materials related to the work of the father, location of storing 
hazardous materials, responsibility of transferring solid waste from home to the 
container, frequency of waste disposal done from the home to container, 
distance of the nearest solid waste container from home, behavior of children 
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near the solid waste container, accidents due to hazardous wastes and the 
nature and effect of such accidents. 
Third part deals specifically with HHW items to figure out what items are 
generated at houses, and if generated to see how they are disposed from houses 
(with domestic waste, kept for HHW collection, recycle, or thrown randomly).  
3.3 HHW components and proportions  
The second component of this research is related to HHW constituents and 
proportions. A solid waste component analysis was carried out during fourteen 
working days period at Hebron solid waste transfer station that serves Hebron 
city during November and December 2013. 
Random representative samples of the disposed household waste at the transfer 
station were analyzed. On each day 6-10 samples of 0.5 m
3
 household wastes 
were emptied in a shallow tray band where the solid waste components were 
categorized manually by placing them in a pre –weighted and appropriately 
labeled trays (once each part has been categorized it was weighted to record its 
percentage from the total household solid waste).  This step was repeated for 
14 days for a total of 115 samples and then followed by data analysis. The 
procedure to manually sort individual components is adapted according to the 
classification proposed by Delgado et.al (Delgado et. al., 2007).  HHW was 
classified according to eight categories, as shown in Table 3.1 
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Table 3.1 Household hazardous waste categories (Delgado et.al, 2007) 
 
1 Automotive Products (Brake Fluid, Transmission Fluid, Auto 
Battery, Antifreeze, Windshield Washer So, lotion , Motor Oil,  Oil 
Filters, Metal Polish with Solvent , Fuel Oil , Diesel , Degreasers , 
Kerosene, Carburetor,  Cleaner (Fuel Injectors), and Car Wax with 
Solvent. 
2 Home Products (Batteries -Button, Rechargeable, Shoe Polish,  
Bleach, Aerosol Products, Thermometers and Thermostats, Air 
Fresheners, Upholstery, Cleaners, Fluorescent Lights,  Ammonia 
based cleaners, Spot Removers/Carpet, Bleach based cleaners, 
Disinfectants, Window/Glass Cleaner, Drain Cleaner, Floor Care 
materials, Metallic Polish, Cleaners for furniture, Furniture Polish 
with Solvents, Toilet Bowl Cleaner, Smoke Detector, with Solvents, 
(wax/stripper), cleaners of the oven, Pet products, Abrasive Cleaners 
or Scouring Powder. 
3 Personal Care Products  Isopropyl Alcohol (rubbing alcohol), Nail 
Polish, Hair Spray, Hair Permanent Lotion, Hydrogen Peroxide, Nail 
Polish Remover. 
 
4 Home Improvements Latex Paint and Primer, Adhesives and Glues 
(solvent-based), Stain and Varnish, Furniture Stripper, paint and 
primer, thinner for paint, cleaner from paint on brush, Wood 
Preservative, remover of the paint. 
5 Healthcare Waste Medical Home Products. 
6 Indoor Pesticides Rodent Poisons and Bait, Ant/Cockroach Spray 
and Bait. 
7 Garden and Lawn Insecticide, Fertilizers including Weed Killer, 
Fungicides, Herbicides, Used Pesticide Containers. 
8 Miscellaneous Pool Chemicals, Photographic Chemicals 
(diluted/undiluted), Art Supplies, and Ammunition. 
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Automotive Products such as Antifreeze is toxic to humans and animals. 
Waste antifreeze contains heavy metals such as lead, cadmium, and chromium 
in high enough levels to potentially make it a regulated hazardous waste, so 
most states strictly regulate antifreeze disposal. Antifreeze generators and state 
and local programs should not dump spent antifreeze on land or discharge it 
into a sanitary sewer, storm drain, ditch, dry well, or septic system; dumping 
antifreeze can cause serious water quality problems and might harm people, 
pets, or wildlife (EPA, 2014). 
Home Products such as Batteries contain heavy metals such as mercury, lead, 
cadmium, and nickel, which can contaminate the environment when batteries 
are improperly disposed of. When incinerated, certain metals might be released 
into the air or can concentrate in the ash produced by the combustion process 
(EPA, 2014). 
Personal Care Products such as isopropyl alcohol (IPA) poisoning occurs 
when the liver is no longer able to manage the amount of IPA in the body. 
Ingestion may be accidental or deliberate. IPA is inexpensive and causes rapid 
intoxication. It can be found in rubbing alcohol, alcohol swabs, many cleaning 
products, and personal hygiene products such as hand sanitizers. People 
sometimes ingest these products to get drunk. Others use them to attempt 
suicide. IPA absorbed through the skin can also cause poisoning (Krause, 
2012). 
Home Improvements such as synthetic adhesives and certain natural 
adhesives are composed of polymers, which are giant molecules, or 
macromolecules, formed by the linking of thousands of simpler molecules 
known as monomers. The formation of the polymer (a chemical reaction 
known as polymerization) can occur during a ―cure‖ step, in which 
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polymerization takes place simultaneously with adhesive-bond formation (as is 
the case with epoxy resins and cyanoacrylates), or the polymer may be formed 
before the material is applied as an adhesive, as with thermoplastic elastomers 
such as styrene-isoprene-styrene block copolymers. Polymers impart strength, 
flexibility, and the ability to spread and interact on an adhered surface—
properties that are required for the formation of acceptable adhesion levels 
(Pike , 2013) 
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Chapter Four 
Results and Discussion  
4.1 Sample distribution 
Table 4.1 shows the demographic and socioeconomic characteristics of the   
surveyed sample based on type of the house, house ownership, marital status of 
respondent, educational level of housewife, gender, age of housewife, type of 
work of housewife, the number of individuals residing in the home, Presence 
of children of age range between 8 months to 10 years, and monthly income 
for the family.  About 69.1% of respondents were living in independent house 
and 30.9% were living in apartment.   In terms of the house ownership, the 
highest percentage of respondents was living in their own house (86.5%), 
while the rest percentage was living in a rented house (13.5%).  
In terms of marital status, the largest slice of respondents were single (62.3%), 
while divorced slice constitute the lowest slice (1%).  About 56.1% of 
respondents were males and 43.9% were females. 
The age distribution of housewife was 40.2 % in the group 36 to 45 years old 
group,   26.0% in the 26 to the 35 year old group, 21.0% in the group older 
than 45 group, 12.9% in the group less than 25 years old.  In general our 
society is considered to be young.  As this statistics shows that only 21% are 
older than 45 years.  This should be a privilege for educating and awareness 
and also for good response of this category that are young and can contribute in 
changing to better conditions.  
The highest percentages of respondents (57.0%) in terms of level of education 
were those who have a Secondary Certificate, while the lowest percentage was 
of those who were illiteracy (0.8%).  This is a good indicator about the level of 
 
 
44 
 
education of the society.  Percentage of illiteracy is very low and approximates 
to zero.  Education, awareness campaign is possible and can give good results.  
Leaflets and bulletin can be read as most of the citizens are educated and good 
percentage of them has at least secondary education 57%. 
The highest percentage of respondents (59.0%) in terms of presence of children 
of age range  between  8 months to 10 years were those who have a YES, while 
the lowest percentage was of those who were NO (41.0%).  This is an indicator 
of the high risk associated with the potential of children being injured as a 
result of HHW.  Again our society has a high percentage of very young 
citizens (children) compared to other developed countries.  If presence of 
children is associated with shortage in awareness regarding the HHW and its 
danger, this will increase possibility of accidents because of HHW.  If this is 
accomplished by the shortage of playgrounds and kids club, then kids may play 
in surrounding areas, and near containers, then HHW accidents become more 
and more potential.   
Regarding the level of income, the largest percentage (32.4%) consisted of 
those whose family has a monthly income of 400-600 JD, and the lowest 
percentage (31.6%) was of those whose monthly family income exceeds 
600JD.  As the figures shows only one third of sample has income more than 
600JD. This shows that two third of population can be considered as low 
income.  Wherever poverty there, less knowledge, vulnerability to risks, and 
insufficient follow up of lids are expected to be there.  It is to give more 
concentration on this slice of community, whose kids will not have the 
opportunity for after school activities and thus may be playing in or near the 
SW containers in the neighborhood. 
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Table 4.1:  Surveyed sample distribution (numbers and percentages). 
Independent 
Group 
Number of respondents (percentage in parentheses)  
Type of the 
house                                      
House 
independent 
Apartment    
69.1% 30.9%                                    
Ownership of 
the  house  
 Rented                      Owned    
13.5% 86.5%   
Marital status                                              Single Married Divorced   
62.3% 36.6% 1.0%  
Educational 
level of  
respondent                
Illiteracy  Preliminary Preparatory 
Certificate 
Secondary 
Certificate                           
 
0.8% 13.0% 32.4% 57.0%                             
Gender Male     Female    
56.1% 43.9%   
Age of  
housewife 
Less than 25 26-35 36-45 more 
than 
45 
 
12.9% 26.0% 40.2% 21.0% 
Type of work 
housewife 
Housewife 
only 
working in the     
government 
sector 
working 
in the 
private 
sector 
  
77.0% 7.4% 15.6%  
The number of 
individuals 
residing in the 
home       
Less than 5 5-7 more 
than 7 
  
23.0% 49.5% 27.5%  
Presence of 
children of age 
range  between  
8 months to 10 
years 
Yes No    
59.0% 41.0%   
Monthly income 
for the family 
less than 
200JD 
200-400 JD 400-
600JD 
more 
than 
600JD 
 
9.8% 26.1% 32.4% 31.6% 
 
In Malaysia, the higher income group had the larger generation rate of 
municipal solid waste.  This is a result of the higher affordability of purchasing 
and thus consuming more ready-made goods. Alternatively, the lower income 
group also had larger amount of generated municipal solid waste, this is 
because this group tends to produce their own needs, causing production of 
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by-products and wastes.  The average hazardous household waste for was 
1.76%, which is more than the case of Hebron (1%).  Table 4.2 shows the 
percentages generated by the household from the three income categories 
(Fauzia, 2013). 
Table 4.2: Generation of MSW and hazardous waste in household In Malaysia. 
Generation per 
Household\ per day  
High income Middle 
income 
Low income 
MSW 7.02 kg 3.51 kg 5.94 kg 
HW 1.8% 2.03% 1.46% 
*(Fauzia and Agamuthu, 2013) 
Although medium income category produces the lowest amount of MSW, the 
existence of hazardous component was in the range of 2% which is 0.07 kg 
/household/day.  The high and low income groups were generating 0.13 kg and 
0.09 kg/ household/day, respectively.  This generation rate is larger than that of 
the medium income category.  No significant differences in the amount of HW 
was detected. (Fauzia and Agamuthu, 2013). 
4.2 Solid Waste Management in Hebron City 
The results of Figure 4.1 shows that the responsibility of transfer of solid waste 
from home to the container is 36.3% by householder, compared with 40.2% the 
responsibility is by the children and 9.5% of the housewife. If these children 
are not aware enough how to deal with the garbage in case of tear of the sack 
or the garbage in the container, they may be exposed to accidents that may 
affect their health.  For example injuries by needles, exposure to chemicals, 
hauling toxic materials….etc.   So again, there is a need for directing and 
guiding these children to the HHW  associated in order to take care.  
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Figure 4.1 Responsible person for transferring garbage from home to container 
 
Figure 4.2 shows that 61.4% of the households in Hebron city are disposing 
their garbage every day, and 24.9% of the households are disposing garbage 
every two days.  So, in 86% of the cases SW are being thrown within 2 days.  
This is a good percentage, as in most cases the  SW are being  disposed 
regularly,  and thus decreasing the possibility of accumulation in home, and  
decreasing the risks associated with HHW.  But, it should be bear in mind that 
in  14% of the cases the garbage is there in the home, and lasting for more than 
two days, and the potential  risks associated with it increase, in the case that 
waste contains any HHW.  
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How often should solid waste be disposed to the container
Every day
62%
every two days
25%
every three days
8%
every week
4%
when there is a need
1%
 
Figure 4.2:  The disposal of solid waste from home to container 
Figure 4.3 shows that 53% of the households in Hebron city are at a distance of 
less than 75 m from the nearest solid waste container, compared with 28% of 
the homes at a distance from 76 to 150 meters and 8% there is no container 
nearest to the household.  It is to fact that 8% have no container, and thus are 
carrying their garbage to very far site away from their home, or burning their 
waste, or throwing it randomly on the street shoulders.  This will harmfully 
affects environment, in addition to the other dangers associated with HHW.   
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How far is the nearest solid waste container
less than  75 meters
54%
76-150 meters
27%
more than 150 meters
11%
There is no container
8%
 
Figure 4.3:  The distance of the nearest solid container form house 
4.3 Risk Assessment of Household Hazardous Waste  
To investigate the risks of HHW, the anticipated health and environmental 
problem, the relationship between HHW and citizens practices in this field, 
residents were asked related questions as shown in Table 4.3. 
Table 4.3: Diagnostic results for risk assessment 
Risk factor  Percentage 
% 
The house contains hazardous materials related to the 
work of the father 
8.8 
Children play with solid waste in nearby containers 27.2 
One of the family members had suffered from 
accident because of  hazardous household waste 
18.5 
Presence of children of age range  between  8 months 
to 10 years in the house 
59.0 
There is negative psychological effect on infected 
person from HHW 
35.6 
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In Hebron city nearly 8.8% of the houses contain hazardous materials which 
are related to the work of the father.    This is a non-negligible percentage that 
one should take care of, if the house always contains such materials, at any 
time there is possibility of an accident, especially by small kids.  Again, 
awareness should be there in keeping these materials away from kids, in 
handling these materials, and in disposing them, in addition to that parents 
should teach their kids about the danger of these materials.   Another risk is 
there from kids playing around the container 27.2% where the HHW are there.  
Any waste may be infectious, explosive, etc threatening the health of kids 
playing around. It is no note the large percentage that one of the family 
members had suffered from a HHW accident (18.5%). Ideally this percentage 
should be zero if the citizens are well aware of the hazardous effects and are 
encouraged to follow safety measures as a rule in their life.   The high 
percentage of existence of at least one kid in a family (59.0%) is also a motive 
factor for giving this issue the needed attention.  in 35.6% of the cases where 
one member of the family has been affected by HHW accident, there were a 
negative psychological effect that last with the person for a long period of time. 
The cost of applying preventive measures to prohibit HHW accidents is less 
than cost of treating the effects of the anticipated accidents on the long and 
short run.  
In case that a HHW accident had occurred Figure 4.4 show that 57% of the 
households  kept hazardous material in safe place after the accident, compared 
to a percentage of 26% who are no longer storing hazardous material in their 
homes.  A remarkable percentage of 17% who did not take any action after the 
accident.  This category of citizens who suffered from a HHW accident, and 
are still keeping the hazardous substances as if nothing had happened. This 
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category should be awaked to be aware of the potential real danger that they 
and their kids are exposed to if they did not deal with these issues seriously.  
 
 
 
Figure 4.4:  Keeping and storage of hazardous waste materials 
 
The dangers of HHW may not be immediately clear, but many types of HHW 
can cause injuries, burns, and poisoning. 
 Figure 4.5 shows type of accidents associated with hazardous waste in Hebron 
city, 42% of the accidents were injuries, 36% were poison and 22% were 
burning. The highest percentage are due to sharp items that causes injuries, and 
the danger will be doubles if there is infectious items that may cause diseases 
like HIV.  
 
 
 
 
52 
 
 
Figure 4.5:  The major risks associated with HHW 
4.4 Effect of demographic factors on HHW citizens trends and attitudes 
toward HHW  
In order to see the effect of different demographic factors on the trend, 
behavior, and attitude of citizens toward HHW cross tabulation was carried out 
between dependent (practice and behavior) and independent (demographic) 
parameters.  If the p-value of the test was less than 0.05, then there is a 
statistically significant relationship between the parameters. 
4.4.1 Relationship between marital statuses on willing to separate HHW 
As shown in Table 4.4 there is a statistically significant relationship regarding 
willing to separate HHW into different components to be placed into colored 
sacks between single and married citizens.    The overall percentage of citizens 
willing to separate is 64%, for the single it was less (60%), and for the married 
it was higher (73%).  It is clear that a married person had more commitment 
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and awareness more than a single person, as he is showing some commitment 
to his society represented by willingness to separate.  This commitment is also 
clear for the citizen who is not willing to separate at all.  In the case of single it 
was 24%, while for the married it was only 19%.  This will give indication to 
make more efforts in awareness for the single a little pit more than married. 
Table 4.4:  Cross tabulation between marital status and willing to separate 
HHW 
Marital status  
  
Are you willing to separate HHW into 
different components to be placed into 
colored sacks 
    Yes for 
free 
Yes for a small 
payment No 
Single Count 142 37 58 
  
% within 
Marital status 
60% 16% 24% 
Married Count 101 12 26 
  
% within 
Marital status 
73% 9% 19% 
Divorced Count 0 1 3 
  
% within 
Marital status 
0% 25% 75% 
Total  Count 243 50 87 
  
% within 
Marital status 
64% 13% 23% 
 (Chi-square =14.552, df = 4, p-value = 0.006) 
 
4.4.2:  Relationship between the number of family members and weather 
anyone had a HHW accident  
It is interesting to note the strong statistical relationship between the number of 
family members and the possibility of HHW accident.   The overall percentage 
of occurrence of HHW accident is 18%. Only 10% for five members, when the 
family members are 5-7 the percentage will increase to 26%.   Dramatically, 
this percentage will increase to 34% for more than 7 persons.   This will guide 
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us to exert more efforts in awareness campaigns on larger families.  This is 
because the vulnerability to HHW will be more.  
Table 4.5:  Cross tabulation between the number of family members and 
occurrence of HHW accident  
number of family members 
Occurrence of 
HHW  
    yes no 
Less than 
5 
Count 9 79 
 % 10% 90% 
5-7 Count 26 161 
 % 14% 86% 
more than 
7 
Count 35 69 
  %  34% 66% 
Total  Count 70 309 
  
%  18% 82% 
(Chi-squre = 22.483, df = 2, p-value = 0.000  ) 
4.4.3 Relationship between the monthly income of the family and weather 
the kids are playing in the nearby container 
The overall percentage of kids playing in the nearby container is 27%, Table 
4.6. This percentage is highest for the income category 400-600JD where it 
reaches 36%.  The same percentage goes down to the lowest (16%) for the very 
low income category whose income is less than 200JD.  The reason behind that 
may be that this group of very low income cannot find the time or the mode to 
play even near the container.  On the other hand the medium income category 
400-600JD is busy in collecting their livelihood, leaving their children to play 
in the streets and near the containers.  
 
 
 
 
55 
 
Table 4.6:  Cross tabulation between the monthly income for the family and 
weather kids are playing with solid waste in nearby containers. 
 Monthly income for the family 
  
Children play with solid waste in nearby 
containers 
  
    yes no 
less than 200JD Count 6 31 
  %  16% 84% 
200-400 JD Count 21 75 
  %  22% 78% 
400-600 JD Count 43 78 
  %  36% 64% 
more than 600JD Count 32 87 
  %  27% 73% 
Total  Count 102 271 
  %  27% 73% 
(Chi-squre = 7.852, df = 3, p-value = 0.049 ) 
4.4.4 Relationship between the sufficiency of size of the container and 
weather the kids are playing in the nearby container 
The overall percentage of kids playing in the nearby container is 27%,Table 
4.7. This percentage is highest for the case when the size of container is not 
sufficient as it reaches 32% and decreases to 20% when the size of container is 
sufficient.  It can be stated that a container overflow with waste resembles a 
seduction for kids to explore its contents.  Enough number of containers, 
regular uploading of these containers before they became overflow will 
decrease the desire of kids to play with the SW, decreasing in HHW will be 
expected.  
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Table 4.7:  Cross tabulation between the sufficiency of size of SW container 
and weather kids are playing with solid waste in nearby containers. 
 Size of SW container is sufficient 
  
children play with solid waste in 
nearby containers 
  
    Yes no 
Yes Count 30 121 
 
%  20% 80% 
NO Count 74 157 
  
%  32% 68% 
Total  
Count 104 278 
  
%  27% 73% 
(Chi-squre = 6.823, df = 1, p-value = 0.009 ) 
 
4.5 Hazardous Components of Hebron City Household Waste 
The total quantity of solid waste analyzed in this study was 14,562.1 kg of 
which there was 140.669 kg of hazardous waste with an average percentage of 
0.97%.    
Table 4.8 shows the amount of household solid waste in the years 2011 and 
2014. The estimated values in 2014 are based on the population estimated by 
the PCBS for the West Bank and Gaza in 2011 and 2014. Then the HHW 
quantities in the Palestinian territories in the year 2014 were estimated as 
0.97% of the household solid waste.  The estimated HHW reached to 22.78 
tons/day.  
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Table 4.8: Average daily quantity of household solid waste produced in the 
Palestinian Territory, 2011 and 2014 and HHW in 2014 
Region Total daily 
produced 
quantity (ton) in 
2011* 
Total daily 
produced 
quantity (ton) in 
2014** 
Total daily 
produced 
HHW(ton) 
in 2014 
Palestine 
Territory 
2,151.9 2348.8 22.78 
West Bank 1,505.4 1628.0 15.79 
Gaza Strip 646.5 716.34 6.948 
      * PCBS: Household Environmental Survey 2011  
          ** estimated based on the population growth rate 
The statistical parameters of the different components of HHW are shown in 
Table 4.9.   It is no note the larger coefficient of variation (Standard deviation 
divided by mean) is for lawn and garden as expected with a value of 7.7.  The 
lower is for home products (0.6) as there is stability and similarity in this 
percentage among different households.  The same thing applies for the 
personal care products which percentage is (0.9) and to some extent to 
healthcare waste (1.1).  
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Table 4.9:  Percentage distribution of household hazardous and nonhazardous 
waste components in Hebron city 
Waste 
component 
Statistical parameter 
Min 
% 
Max 
% 
Mean 
% 
SD 
Coefficient  
Variation  
Automotive 
products 0. 0 3.228 0.191 0.428 2.2 
Home 
products 0.0 1.196 0.411 0.245 0.6 
Personal care  0.0 0.682 0.148 0.135 0.9 
Home 
improvements 0.0 1.197 0.072 0.169 2.4 
Healthcare 
waste  0.0 0.656 0.122 0.131 1.1 
Indoor 
pesticides 0.0 0.238 0.006 0.035 5.4 
Lawn and 
garden 0.0 0.111 0.002 0.012 7.7 
Miscellaneous 
hazardous 
waste 0.0 0.659 0.052 0.124 2.4 
Nonhazardous 
household 
waste 96.32 99.870 98.996 0.636 0.0 
 
Results in Figure 4.6 show that the home product is the largest component of 
HHW with a percentage of 42.3%.   This is expected as most of the HHW are 
usually home products like batteries, cleaners, and most of the other HHW that 
is not classified under any other category.  Automotive products come in the 
second rank with a percentage of 17.2%.  This is again expected, as most of the 
households have one car or more, so the automotive products are there.  The 
personal care products come in the third rank with a percentage of 15.4%.   
This is an indication of interest of citizens with their style and fashion, and also 
may be an indication of spending a non- negligible portion of their income on 
these products.    The lowest percentage is products for lawn and gardens with 
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a percentage of only 0.2%.   Again, this is an indication of negligence of 
citizens for the issue of gardens and planting, compared to the high percentage 
of personal care products.   The high percentage of healthcare waste (12.3%) 
with their potential toxic effects on soil, water and air, as most of extra or 
expire date drugs are thrown with domestic waste, neglecting possibility of 
poisoning the environment.  
 
 
 
Figure 4.6: Percentage of HHW components by weight from 0.97%. 
 
In Spain, the percentage of HHW was 1.33%,   contributing by 9,480 
tons/year, of HHW to the MSW stream (Residuos, 1997) While, Altolaguirre 
(1999) showed that 25% of families dispose 1000 Kg of SW annually, this 
stream includes HHW with a weight percentage of 1% of the total, or 10 kg 
(Benitez, 2013).  It is apparent that our percentage of HHW of 0.97% is close 
to that of Spain. 
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In a study carried out in Mexicali city the cleaning products waste was the 
largest component of HHW with a percentage of 43.89%.  In our study 
cleaning products was only one part of the home products, which have a 
percentage of 41.1% which is close to that of Mexicali, assuming that the 
major part of HHW home products is cleaning materials.  In the Mexicali city 
study the second component in rank was personal grooming aids and beauty 
products with a percentage of 23.30%, while this component was the third one 
in rank in our study with a percentage of 15.4%.   Again, the type and 
percentage of waste components reflects the culture, attitudes, practices, 
ideology of a community.   It may be possible to some extent to analyze the 
culture and development of a community by analyzing their solid waste.    
4.6 Citizens generation of HHW 
In the questionnaire there were several questions covering the issue of the 
components of the HHW and the way of disposing these HHW.  The citizen 
was asked to answer weather he is generating the HHW specified in the 
questionnaire.  In case he was generating the specified type, he was asked 
whether he is throwing with other domestic waste, saving to be collected with 
HHW, throwing randomly.   In the questionnaire, questions covered 46 HHW 
items distributed into four major categories (automotive products, home 
products, home improvement products, personal care products).  Details are 
shown in Table 4.10. 
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Table 4.10: distribution of questionable items in questionnaire according to 
HHW category 
Category of HHW product No of questionable items 
Automotive products 13 
Home products 20 
Home improvement products 6 
Personal care products 7 
Total 46 
 
For the case of home products Figure 4.7 shows the most 10 home products of 
HHW produced in Hebron City according to respondent’s viewpoint.   
 
 
Figure 4.7:   Most ten HHW home products  
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The largest percentage of householders generated toilet bowel cleaner with a 
percentage of 93.4%, while the lowest percentage of 8.1% was for the houses 
that generate smoke detectors as shown in Table 4.11 and Figure 4.7.  
Table 4.11:  Percentages of houses generating HHW of the home product 
category sorted from largest to smallest  
No HHW item % 
1 Toilet Bowl Cleaner 93.4 
2 Shoe Polish 91.9 
3 Window/Glass Cleaner 91.4 
4 Fluorescent Lights 91.3 
5 Scouring Powder or Abrasive Cleaners 87.1 
6 Bleach   86.5 
7 Air Freshener 86.3 
8 Cleaner - Bleach- based 86.1 
9 Disinfectant 83.5 
10 Batteries - Button, Rechargeable 79.5 
11 
Furniture Polish with Solvents & Furniture Cleaner 
75.0 
12 Cleaner - All Purpose 74.1 
13 Thermometers and Thermostats 73.0 
14 
Oven Cleaner (lye based) 
52.5 
15 Drain Cleaner 44.7 
16 Floor Care Products (wax/stripper) 44.0 
17 
Spot Removers/Carpet  & Upholstery and Rug Cleaner 
31.0 
18 House Cleaner - Ammonia-based 27.0 
19 Pet Supplies/Flea and Tick Control 13.8 
20 Smoke Detector 8.1 
 
The same analysis was done concerning the automotive products category; 
results are shown in Table 4.12.  It is clear that the highest percentage of 
houses generate kerosene (54.7%), while the lowest percentage was for houses 
that generate carburetor cleaner (6.1%).  These percentages are important when 
designing any program for reuse, recycle or separate HHW collection in order 
to take account for anticipated quantities and recurrences of different items. 
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Table 4.12:  Percentages of houses generating HHW of automotive products 
category sorted from largest to smallest  
No HHW item % 
1 Kerosene 54.7 
2 Windshield Washer Solution 36.5 
3 Metal Polish with Solvent  25.5 
4 Car Wax with Solvent 21.0 
5 Antifreeze 14.7 
6 Auto Battery 14.7 
7 Diesel 14.1 
8 Fuel Oil 13.0 
9 Automatic Transmission Fluid& Motor Oil 12.7 
10  Brake Fluid 10.6 
11 Oil Filters 9.2 
12  Degreasers 8.5 
13  Carburetor Cleaner (fuel injectors) 6.1 
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Figure 4.8:  Automotive HHW  
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For the third category in this study, personal care products, results are shown in 
Table 4.13.   
 
Table 4.13:  Percentages of houses generating HHW of personal care products 
category sorted from largest to smallest  
 
No HHW item % 
1 Isopropyl Alcohol (rubbing alcohol) 95.3 
2 Prescription and Over-the-Counter Medicine 93.2 
3 Nail Polish Remover 81.3 
4 Hair Permanent Lotion 79.8 
5 Nail Polish 77.6 
6 Hair Spray 71.7 
7 Hydrogen Peroxide 36.5 
 
For the forth category in this study, home improvement products, results are 
shown in Table 4.14.  It is noted that in general this is the lowest category that 
are generating HHW items, as the largest percentage of houses is for those  
generating adhesives and glues (65.9%) which is much lower than percentage 
of other home products and personal care products categories. 
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Table 4.14:  Percentages of houses generating HHW of home improvement 
products category sorted from largest to smallest 
No HHW item % 
1 Adhesives and glues (solvent-based) 65.9 
2 Paint Thinner 31.3 
3 Paint Brush Cleaner 30.0 
4 Oil-based Paint and Primer 29.9 
5 Paint Remover and Stripper 24.3 
6 Wood Preservative 12.9 
 
 
 
 
Figure 4.9:  Home improvement HHW 
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4.7 Citizens Management of HHW  
As in the preceding section, the analysis was done to figure out how citizen is 
disposing HHW in case he is producing it.   Disposal method may be one of 
four means which are: throwing with other domestic waste, saving to be 
collected with HHW, recycle, and throwing randomly.   There were 46 HHW 
items covered by the questionnaire.  To simplify diagnosis and analysis of data, 
the most ten products and the last one for each method of disposal are 
presented. 
For throwing HHW with domestic waste, Table 4.15 shows the results.   It is 
interesting to note that the most HHW thrown with other wastes is medicine, 
where 83.1% of households are disposing it with other domestic wastes.   The 
least one in the list is auto battery with a percentage of 21.5%, as this item can 
be recycled or sold to interested persons.  In general, it is noted that very high 
percentage of household are throwing their HHW with other domestic waste.  
Must be for whether they realize the risks and dangers of mixing these HHW 
with domestic wastes on the human health and on the environment.   
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Table 4.15: Disposal of HHW by throwing with domestic wastes sorted from 
largest to smallest 
No 
HHW item 
Throwing 
with 
domestic 
waste % 
Save  to 
HHW 
collection 
% 
Recycle 
% 
Throwing 
randomly 
% 
1 Prescription 
and Over-the-
Counter 
Medicine 
83.1 8.3 2.2 6.4 
2 Toilet Bowl 
Cleaner 
83.1 7.8 3.9 5.3 
3 Nail Polish 
Remover 
82.4 4.9 4.3 8.3 
4 Nail Polish 81.7 6.7 3.2 8.3 
5 Cleaner - 
Bleach- based 
81.5 9.1 3.5 5.9 
6 Bleach   80.7 7.7 6.2 5.3 
7 Shoe Polish 80.3 7.2 3.9 8.6 
8 Scouring 
Powder or 
Abrasive 
Cleaners 
80.2 7.0 7.6 5.2 
9 Ant/Cockroach 
Spray and Bait 
79.5 8.9 3.9 7.7 
10 Adhesives and 
Glues 
(solvent-
based) 
79.3 9.3 2.6 8.9 
. . . . . . 
.  . . . . 
46 
Auto Battery 
21.5 39.8 17.2 21.5 
 
For saving HHW to be for HHW collection, Table 4.16 shows the results.   It is 
the degreasers that are most saved with a   percentage of 43.3%., and the nail 
polish remover is the least with a percentage of 29.5%.  In general, it has been 
observed  not bad percentage are stored for HHW collection.  This trend should 
be encouraged so as to separate HHW from other domestic wastes.   
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Table 4.16: Disposal of HHW by saving to HHW collection sorted from 
largest to smallest 
No 
HHW item 
Throwing with 
domestic waste 
% 
Save  to 
HHW 
collection 
% 
Recycle 
% 
Throwing 
randomly 
% 
1 
 Degreasers 
22.4 43.3 9.0 25.4 
2 Oil Filters 31.3 42.2 10.9 15.6 
3 Auto Battery 21.5 39.8 17.2 21.5 
4  Carburetor Cleaner (fuel 
injectors) 
27.9 36.1 16.4 19.7 
5 Automatic Transmission 
Fluid& Motor Oil 
33.7 35.9 12.0 18.5 
6 Diesel 34.5 32.2 12.6 20.7 
7 Fuel Oil 45.5 30.7 10.2 13.6 
8 
Smoke Detector 
42.4 30.3 9.1 18.2 
9  Brake Fluid 50.0 29.5 8.9 11.6 
1
0 Car Wax with Solvent 
50.0 29.5 8.9 11.6 
. . . . . . 
.  . . . . 
4
6 Nail Polish Remover 
82.4 4.9 4.3 8.3 
 
For recycling, Table 4.17 shows the results.   It is the kerosene that is the most 
recycled with a   percentage of 22.7% as usually it is used; auto battery comes 
in the second rank with a percentage of 17.2% as usually it is sold to concerned 
persons.  It is to note that automotive products have the highest percentage for 
recycling compared to other products.   Of course the medicine is in the last 
portion of this disposal method as anticipated, no one will use expired 
medicine or the medicine of others.  
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Table 4.17: Disposal of HHW by saving to HHW collection sorted from 
largest to smallest 
  No 
HHW item 
Throwing 
with 
domestic 
waste % 
Save  to 
HHW 
collection 
% 
Recycle 
% 
Throwing 
randomly 
% 
1 Kerosene 51.6 17.3 22.7 8.4 
2 Auto Battery 21.5 39.8 17.2 21.5 
3  Carburetor Cleaner (fuel injectors) 27.9 36.1 16.4 19.7 
4 Diesel 34.5 32.2 12.6 20.7 
5 Automatic Transmission Fluid& 
Motor Oil 
33.7 35.9 12.0 18.5 
6 Pet Supplies/Flea and Tick Control 43.5 27.2 12.0 17.4 
7 Windshield Washer Solution 57.1 18.5 11.9 12.5 
8 Oil Filters 31.3 42.2 10.9 15.6 
9 Metal Polish with Solvent  56.7 22.8 10.2 10.2 
10 Fuel Oil 45.5 30.7 10.2 13.6 
46 Prescription and Over-the-Counter 
Medicine 
83.1 8.3 2.2 6.4 
For throwing randomly, Table 4.18 shows the results.   It is the degreasers that 
are the most thrown randomly with a   percentage of 25.4% with its potential of 
reacting with any other material and causing harm to human or animal. 
Unexpected, auto battery comes in the second rank with a percentage of 21.5%, 
as usually it is sold to concerned persons. Automotive products have the 
highest percentage for thrown randomly compared to other products.   
Scouring powder comes in the last portion of this disposal method.   
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Table 4.18: Disposal of HHW by throwing randomly sorted from largest to 
smallest 
  No 
HHW item 
Throwing 
with 
domestic 
waste % 
Save  to 
HHW 
collection 
% 
Recycle 
% 
Throwing 
randomly 
% 
1  Degreasers 22.4 43.3 9.0 25.4 
2 Auto Battery 21.5 39.8 17.2 21.5 
3 Diesel 34.5 32.2 12.6 20.7 
4  Carburetor Cleaner (fuel 
injectors) 
27.9 36.1 16.4 19.7 
5 Antifreeze 50.0 24.1 6.5 19.4 
6 Automatic Transmission 
Fluid& Motor Oil 
33.7 35.9 12.0 18.5 
7 Smoke Detector 42.4 30.3 9.1 18.2 
8 Pet Supplies/Flea and Tick 
Control 
43.5 27.2 12.0 17.4 
9 explosives like  fireworks 50.7 28.0 4.0 17.3 
10 Oil Filters 31.3 42.2 10.9 15.6 
. . . . . . 
.  . . . . 
46 Scouring Powder or 
Abrasive Cleaners 
80.2 7.0 7.6 5.2 
Analysis of methods of management of HHW was carried out also in relation 
to the category of the HHW (home, automotive, personal care, and home 
improvement).  On the average for the different HHW items related to 
automotive products the average for the disposing methods is 40.9% throwing 
 
 
72 
 
with domestic wastes, 30.9% saved to HHW collection, 12.1% for recycle and 
16.1% thrown randomly.  These figures are not satisfying, as they show bad 
practice for dealing with this type of waste that can be recycled or reused , and 
if not should be separated from other domestic wastes.  
Table 4.19: Methods for management of HHW automotive products  
HHW item throwing 
with the 
domestic 
wastes 
Save to 
HHW 
collection 
Recycle throwing 
randomly 
Antifreeze 50.0 24.1 6.5 19.4 
Auto Battery 21.5 39.8 17.2 21.5 
Automatic 
Transmission 
Fluid& Motor Oil 
33.7 35.9 12.0 18.5 
 Brake Fluid 50.0 29.5 8.9 11.6 
 Carburetor 
Cleaner (fuel 
injectors) 
27.9 36.1 16.4 19.7 
Car Wax with 
Solvent 
50.0 29.5 8.9 11.6 
 Degreasers 22.4 43.3 9.0 25.4 
Diesel 34.5 32.2 12.6 20.7 
Fuel Oil 45.5 30.7 10.2 13.6 
Kerosene 51.6 17.3 22.7 8.4 
Metal Polish with 
Solvent  
56.7 22.8 10.2 10.2 
Oil Filters 31.3 42.2 10.9 15.6 
Windshield 
Washer Solution 
57.1 18.5 11.9 12.5 
Average 40.9 30.9 12.1 16.1 
Table 4.20 shows that in general the average for the different HHW items 
related to home products the average for the disposing methods is  73.0% 
throwing with domestic wastes, 12.4% saved to HHW collection, 6.1% for 
recycle and 8.5% thrown randomly.  These figures are not satisfying, as most 
of the HHW is thrown with domestic waste, activation of separation methods 
at home should be encouraged and started.  
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Table 4.20:  Methods for management of HHW home products 
 
HHW throwing 
with the 
household 
solid 
wastes 
Save to 
HHW 
collection 
recycle throwing 
randomly 
Air Freshener 75.7 9.0 5.1 10.2 
Batteries - Button, 
Rechargeable 
75.7 10.0 3.4 10.9 
Bleach   80.7 7.7 6.2 5.3 
Cleaner - All 
Purpose 
77.8 10.8 6.1 5.4 
house Cleaner - 
Ammonia-based 
66.9 16.2 6.6 10.3 
Cleaner - Bleach- 
based 
81.5 9.1 3.5 5.9 
Disinfectant 75.8 11.8 5.5 7.0 
Drain Cleaner 68.9 18.1 5.2 7.8 
Floor Care Products 
(wax/stripper) 
75.9 12.6 5.8 5.8 
Fluorescent Lights 76.7 9.4 2.8 11.1 
Furniture Polish with 
Solvents & Furniture 
Cleaner 
74.7 9.7 7.3 8.3 
Oven Cleaner (lye 
based) 
78.6 11.8 2.6 7.0 
Pet Supplies/Flea 
and Tick Control 
43.5 27.2 12.0 17.4 
Scouring Powder or 
Abrasive Cleaners 
80.2 7.0 7.6 5.2 
Shoe Polish 80.3 7.2 3.9 8.6 
Smoke Detector 42.4 30.3 9.1 18.2 
Spot 
Removers/Carpet  & 
Upholstery and Rug 
Cleaner 
67.6 16.6 7.6 8.3 
Thermometers and 
Thermostats 
74.3 9.9 9.6 6.2 
Toilet Bowl Cleaner 83.1 7.8 3.9 5.3 
Window/Glass 
Cleaner 
78.7 6.7 7.8 6.7 
Average 73.0% 12.4% 6.1% 8.5% 
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Table 4.21 shows that in general the average for the different HHW items 
related to personal care products the average for the disposing methods is 
78.7% throwing with domestic wastes which is close to that of home products, 
7.0% saved to HHW collection, 5.4% for recycle which is also closed to home 
products, and 8.9% thrown randomly, which is again close to home products.  
These figures are not satisfying, as most of the HHW is thrown with domestic 
waste, activation of separation methods at home should be encouraged and 
started.  
Table 4.21: Methods for management of HHW Personal Care Products  
HHW item Throwing with 
domestic wastes 
Save to 
HHW 
collection 
Recycle Throwing 
randomly 
Hair Spray 77.3 7.0 5.6 10.1 
Hair Permanent 
Lotion 
76.4 7.2 5.3 11.0 
Hydrogen Peroxide 77.0 9.7 6.1 7.3 
Isopropyl Alcohol 
(rubbing alcohol) 
77.6 6.2 8.1 8.1 
Nail Polish 81.7 6.7 3.2 8.3 
Nail Polish Remover 82.4 4.9 4.3 8.3 
Average 78.7 7.0 5.4 8.9 
Table 4.22 shows that in general the average for the different HHW items 
related to home improvement products the average for the disposing methods 
is  65.0% throwing with domestic wastes ,  17.6% saved to HHW collection, 
7.1% for recycle, and 10.3% thrown randomly.  
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Table 4.22: Methods for management of HHW Home Improvements products 
HHW Throwing with the 
household solid 
wastes 
Save to HHW 
collection 
Recycle Throwing 
randomly 
Adhesives and Glues 
(solvent-based) 
79.3 9.3 2.6 8.9 
Oil-based Paint and 
Primer 
69.3 16.8 5.1 8.8 
Paint Brush Cleaner 64.0 17.6 8.8 9.6 
Paint Remover and 
Stripper 
60.9 21.7 7.8 9.6 
Paint Thinner 61.8 17.4 9.0 11.8 
Wood Preservative 54.8 22.6 9.5 13.1 
Average 65.0 17.6 7.1 10.3 
Table 4.23 summarizes the management methods of HHW in relation to their 
category.  It is obvious that personal care product is the category that is mostly 
disposed with domestic wastes (78.7%).  Automotive products have the highest 
percentage (as expected) of recycling (12.1%), although this is not a satisfying 
result, but they also have the highest percentage of saving to HHW collection 
(30.9%), and also unfortunately the highest percentage being thrown randomly.  
Table 4.23:  Management methods of HHW in relation to their category 
HHW Throwing with the 
household solid 
wastes 
Save to 
HHW 
collection 
Recycle Throwing 
randomly 
Automotive products 40.9% 30.9% 12.1% 16.1% 
Home products 73.0% 12.4% 6.1% 8.5% 
Personal care products 78.7% 7.0% 5.4% 8.9% 
Home improvement 
products 
65.0% 17.6% 7.1% 10.3% 
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Chapter Five 
Conclusions and Recommendations 
5.1 Conclusions 
The study consisted of two parts, the first in regard to components of HHW in 
Hebron and it was carried out by analyzing the waste in the transfer station.  
The second part concerned the trends, practices attitudes of citizens in regard to 
HHW management and the effect of demographic parameters on these issues. 
This was carried out using a questionnaire that was analyzed for 385 
respondents. 
The study showed that there were some negative practices that may affect 
health of citizens especially kids.  Children are responsible for transferring 
garbage from home to container in 40.2% of the cases.  In 66.4% of cases 
garbage is disposed to container every day, and 24.9% every two days, but for 
the rest percentage it will last more than two days at home.   In most cases the 
container is less than 150 m from home 81%, but for   19% either it is far or 
there is no container.  This is a red alarming light that should be pursued in 
order to achieve 100% coverage for SW collection service. 
Risks associated with HHW were examined in order to diagnose any danger 
source.  In 8.8% of houses, there is a hazardous substance kept in home, which 
relates to father work.  In 27.2% of houses the children are playing in the 
nearby container.  Again, this is a red alarming light; responsible authorities 
should provide sites and activities for children to invest their time, instead of 
playing near SW containers.   In 18.5% of houses there is an accident because 
of HHW.  This large percentage should push responsible individuals, institutes, 
local and governmental authorities to take immediate steps toward the issue of 
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HHW management.  Time is running, and they should not wait till a disaster 
takes place.  What actually increases the risk is presence of kids in most houses 
(59%).  The study showed that persons who were exposed to an HHW 
accident, suffered psychologically for a long time from accident in 35.6% of 
cases.  The accidents because of HHW were injuries (42%), poisoning (36%), 
and burns (22%). 
The study figures out the significant relationship between the income and kids 
playing near the container. It was found out that there is a significant 
relationship between the sufficiency of size of the container and kids playing 
near it.  It seems that overflow containers will attract kids to play around (32%) 
compared with (20%) in case the container was of sufficient size. 
The percentage of HHW is 1% of the total SW weight.  The home products 
constitute the largest percentage of HHW (42.3%), followed by automotive 
products (17.2%), personal care products (15.4%) and healthcare waste 
(12.3%).  The least category contribution was lawn and garden of only 0.2% 
followed by indoor pesticides of 0.7%, which indicates the low attention paid 
to home gardens and home agriculture. 
The study diagnosed the current practices of citizens in regard to HHW 
management.  Personal care products are the most categories which are thrown 
with domestic waste (78.7%), while automotive products are the least (40.9%).   
Automotive products are the most that are saved for HHW collection (30.9%) 
and also for recycle (12.1%) and also have the highest percentage of being 
thrown randomly (16.1%).   
 
 
 
 
78 
 
5.2 Recommendations  
Awareness and education in regard to SW and HHW issues should be given 
the priority.  Awareness should be on all levels and with all available means.  
Awareness should be based on a strategy for dealing with HHW issues.  
Awareness campaigns should be designed by specialists to take into account 
the different behaviors and attitudes of different people in accordance with 
their socioeconomic conditions.   
Awareness should be on the individual level for households, mothers, and 
children.  Each category should be targeted with suitable approach that fits.  
Awareness should also be carried out to cover the institutional level as 
potential targets may be local councils, NGOs, concerned governmental 
authorities. 
Citizens should be aware of proper storing, handling, disposing means for 
hazardous products.   They should monitor these substances and ensure proper 
knowledge. 
Awareness should be done using all means like bulletins, leaflets, brochures, 
internet, radio, TV, and any other possible mean. 
Awareness also should focus on wise consumption without squandering, so we 
achieve both less expenses and less waste.  
In order to achieve this awareness strategy, there should be an institutional 
body responsible for that, it may be either part of an existing foundation like 
solid waste management council or an independent body on the level of 
country. 
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Service of SW collection should be improved horizontally for complete 
coverage and vertically for better management, like more frequent collection, 
more efficient and clean containers, more efficient transporting vehicles.   
There should be solid intervention for management of HHW as this issue 
should take the required attention and care.  Several alternatives are there, as 
separate collection of HHW, assigning one or two days a week for collecting 
these HHW or assigning centers for collecting these HHW, curbside pickup 
may be an alternative.  The important thing is that officials in charge of SW 
know and feel about the seriousness of HHW. 
There should be innovation in finding disposal methods of HHW either by 
recycling or reuses.  The challenge will be to open new horizons with private 
sector to invest for make use of HHW and to change waste into money, and 
thus better job opportunities and better economy. 
Further studies should be carried out to diagnose the problem of HHW in other 
location and from other views.  Focusing in these studies should be on the 
details of accidents because of HHW, and their long and short effect, details of 
quantities of each item of the HHW and its percentages and its variations 
according to geographic and socioeconomic factors, in addition to the seasonal 
variation of HHW generation rate and percentages. 
All this need money and financial resources, training and capacity building of 
solid waste staff and the role of ministry of planning should be clear in 
addressing these needs to foreign donors in order to secure required financial 
support. 
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رقييى إداسح انُفبيبد انًُضنيخ انخطشح في ( إنى جًع انًعهٕيبد انلاصيخ نعًم سسبنخ يبجسزيش ثعُٕاٌ الاسزجيبٌيٓذف ْزا 
 دسجخ انًبجسزيش في رخصص لاسزكًبلانقبضي انزًيًي " يحًذ ٔنيذ"ٔانزي أقٕو ثإعذادْب أَب انطبنت ٔسيى  )يذيُخ انخهيم 
 كبيلا ًعهًب ًالاسزجيبٌأسجٕ رعجئخ . )7520279950(عصبو انخطيت .عهٕو انًيبِ ٔانجيئخ يٍ جبيعخ ثيشصيذ ٔرحذ إششاف د
 .ثأٌ انًعهٕيبد انٕاسدح فيّ سٕف رسزخذو لأغشاض انجحث انعهًي ٔالأكبديًي فقط
 اهتمامكم وحسن لتعاونكم الجزيل الشكر مع
 َ       /      /              اٌزبس٠خ  
  100V
   الاعزجبٔخ سلُ
  200V
  :   إٌّضي
  ػّبسح أٚ ِجٕٝ فٟ شمخ- 2        ِغزمً- 1 
  300V
  :اٌغىٓ ٔٛع ِب
  ٍِه- 2      إ٠غبس- 1
  400V
  :الأعئٍخ ػٓ ٌّغ١ت  الاعزّبػ١خ اٌؾبٌخ
   ِطٍك- 3    ِزضٚط- 2     أػضة- 1 
  500V
  :  الأعئٍخ ػٓ ٌّغ١ت اٌزؼٍ١ّٟ اٌّغزٜٛ
  ٞػبي رؼٍ١ُ- 5    صبٔٛٞ- 4        إػذادٞ- 3       اثزذائٟ- 2      أِٟ- 1
  600V
 أٔضٝ- 2      روش- 1: اٌغٕظ
  700V
 :اٌج١ذ ٌشثخ اٌؼٍّٟ اٌزؾظ١ً
 
 ػٍ١ب عبِؼ١خ شٙبدح- 4   أٌٚٝ عبِؼ١خ شٙبدح- 3      ِذسع١خ شٙبدح- 2     أِ١خ- 1
  800V
 :اٌج١ذ  سثخ ػّش
 
 54 ِٓ أوضش- 4                   54-63-3          53-62-2          52 ِٓ الً- 1
  900V
 :اٌج١ذ سثخ ػًّ ٔٛع ِب
 خبص لطبع فٟ رؼًّ- 3    اٌؾىِٛخ فٟ رؼًّ- 2         فمؾ ث١ذ سثخ- 1
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  010V
 الأة؟ ثؼًّ  ػلالخ ٌٙب  خطشح ِٛاد ػٍٝ اٌج١ذ ٠ؾزٛٞ ً٘
 
 لا- 2                   ٔؼُ- 1
  110V
 اٌّٛاد؟ ٘زٖ ؽفع ٠زُ فأ٠ٓ ٔؼُ)  01(ٌغؤاي  الإعبثخ  وبٔذ إرا
 
 ٠ّىٓ لا خبص ِىبْ- 5  إٌّضي عذح-  4 إٌّضي ؽذ٠مخ فٟ- 3  اٌؾّبَ داخً- 2  اٌّطجخ داخً- 1
 الأؽفبي  لجً ِٓ إٌ١ٗ اٌٛطٛي
  210V
 ثّٕضٌه؟ ٠ؼ١شْٛ اٌز٠ٓ الأفشاد ػذد وُ
 فشد (                      )
  310V
 عٕٛاد؟ ) 01 ( إٌٝ أشٙش ) 8 ( ِٓ اٌؼّش٠خ اٌفئخ فٟ الأعشح فٟ أؽفبي ٠ٛعذ ً٘
 
  لا- 2                   ٔؼُ -1
  410V
  اٌج١ذ؟ ِٓ اٌظٍجخ إٌفب٠بد ِٓ اٌزخٍض ػٍّ١خ رزُ ِزٝ
      أعجٛع وً- 4   أ٠بَ صلاصخ وً- 3               ٠َٛ ثؼذ ٠َٛ- 2            ٠َٛ وً- 1
............ ؽذد رٌه غ١ش- 5  
  510V
  اٌشٙشٞ؟ اٌذخً ِؼذي
  د٠ٕبس002 ِٓ ألً) 1
  د٠ٕبس004-002) 2
  د٠ٕبس006-004) 3
  د٠ٕبس006اوضش ِٓ  )4
  610V
  ٌٍٕفب٠بد؟ وبف١خ ِٕطمزه فٟ اٌؾبٚ٠خ  ؽغُ ً٘
 
  لا- 2                 ٔؼُ- 1
  710V
   وغُ  (                 ) ثبٌىغُ؟ ٠ِٛ١ب إٌّضي ِٓ إٌفب٠بد ٚصْ ِؼذي ٠مذس وُ
  810V
  :.............................................................اٌخطشح إٌّضٌ١خ إٌفب٠بد ػٍٝ الأِضٍخ ثؼغ أروش
  910V
  غ١ش٘ب؟ أٚ اٌؾبٚ٠خ فٟ إٌفب٠بد ثئٌمبء ػبدح ٠مَٛ اٌزٞ ِٓ
  الأة-1
  الأو-2
  الأطفبل-3
  انعًبسح حبسط-4
  ركش يب جًيع-5
  -----------رنك غيش-6
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  020V
 ِٕضٌه؟ ِٓ اٌمش٠جخ اٌؾبٚ٠خ ِؾزٛ٠بد ارغبٖ) ػجش (ٌلأؽفبي عٍ١ُ غ١ش عٍٛن ٕ٘بٌه ً٘
 
 لا-  2                 ٔؼُ- 1
  120V
  :)ثبٌّزش(إٌّضي إٌٝ ؽبٚ٠خ ألشة ِغبفخ
  َ 57 ِٓ الً-1
  َ 051 إٌٝ-2 67
  َ 051 ِٓ أوضش-3  
  ؽبٚ٠خ ٠ٛعذ لا-4
 
 ٚ اٌؾذ٠مخ اٌج١ذ، فٟ الاعزخذاَ وض١شح إٌّزغبد ِٓ  اٌؼذ٠ذ ٕ٘بٌه  ، اٌّظٍجخ إٌفب٠بد ِٓ عضء ٟ٘   :انًُضنيّخ انخطشح انُّفبيبد
 ٘زٖ ِٓ اٌزّخٍّض رمّشس إرا . ثأِبْ رَُخضَّ ْ ٚ رُْغزَْخَذَ لأْ رؾزبط ٚ) اٌزٕظ١ف ِٛاد ِضبي (خط١شح ِى ّٛ ٔبد ػٍٝ رؾزٛٞ اٌىشاط
 إٌّبعت اٌزّخٍّض رزطٍّت اٌّزٟ إٌّضٌ١ّخ اٌخطشح إٌّفب٠بد رظجؼ إٌّزغبد
  220V
 اٌخطشح؟ إٌّضٌ١خ ٌٍّٛاد اٌزؼشع ٔز١غخ ؽٛادس ِٓ الأعشح أفشاد اؽذ ػبٔٝ ً٘
 
  لا- 2                ٔؼُ- 1
  320V
 الإطبثخ؟ ٔٛع ٟ٘ فّب ،ٔؼُ )22( ٌغؤاي الإعبثخ وبٔذ إرا
 عشٚػ- 3              رغُّ- 2                ؽشٚق  - 1         
  420V
 اٌخطشح؟ إٌّضٌ١خ اٌّٛاد ٚرخض٠ٓ  ؽفع إػبدح رُ و١ف  ٔؼُ)  22 (ٌغؤاي الإعبثخ وبٔذ إرا
 وٍ١ب اٌج١ذ فٟ رخض٠ٕٙب ػذَ-  3      آِٓ ِىبْ فٟ ؽفظٙب- 2    رغ١ش أٞ ٠زُ ٌُ- 1
  520V
 اٌّظبة؟ ػٍٝ عٟء ٔفغٟ  رأص١ش ٕ٘بن وبْ ً٘   ٔؼُ)  22 (ٌغؤاي الإعبثخ وبٔذ إرا
 
 لا- 2            ٔؼُ- 1
  620V
   ِ١ىبٔ١ى١خ؟ ٔبؽ١خ ِٓ  إٌّضٌ١خ اٌمّبِخ عّغ ؽبٚ٠بد ٚػغ
  ؽبٚ٠خ ٠ٛعذ لا- 3  ع١ذح ٌ١غذ- 2  ع١ذح-1
  720V
  ؟)اٌؾبٚ٠خ ٔظبفخ (طؾ١خ ٔبؽ١خ ِٓ اٌمش٠جخ اٌؾبٚ٠خ ٚػغ
  ؽبٚ٠خ ٠ٛعذ لا- 3 ِمجٌٛخ غ١ش- 2 ِمجٌٛخ- 1
  820V
   إٌّضٌ١خ؟ إٌفب٠بد عّغ ٚر١شح ػٓ ساع أٔذ ً٘
  ٔبدسا- 4 أؽ١بٔب- 3 غبٌجب- 2 دائّب-1
  920V
 اٌشد٠زش؟ فٟ اٌّجشد اٌغبئً ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  030V
  اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 
 
 98
 
  ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  130V
 ع١بساد؟ ثطّبس٠ّبد ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  230V
   ؟)طلاؽ١زٙب أزٙبء ثؼذ ( ِٕٙب اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
 
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
  ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3        اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  330V
 اٌغ١بساد؟ ِؾشوبد ص٠ذ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  430V
   اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2         إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4         اعزخذاِٙب إػبدح-  3           اٌجٍذ٠خ ؽذدرٗ
  530V
 اٌفشاًِ؟ ص٠ذ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  630V
   اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-  2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
  ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  730V
 عبئً؟ ثشىً اٌغ١بسح ٍِّؼبد ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  830V
   اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  930V
 ؟ )اٌٛلٛد ؽبلٓ( اٌىبسثبسر١ش ِٕظف ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  040V
   اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4          اعزخذاِٙب إػبدح-  3        اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  140V
 اٌغ١بساد؟ شؾّخ ِض٠ً ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  240V
   اٌفبسغخ؟ اٌؼجٛح أٚ اٌشؾّخ ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2       إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3            اٌجٍذ٠خ ؽذدرٗ
  340V
 ؟)عٛلاس (اٌّذ٠ضي ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
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  440V
  اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2        إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4        اعزخذاِٙب إػبدح-  3           اٌجٍذ٠خ ؽذدرٗ
  540V
 اٌّبصٚد؟ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  640V
 اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2         إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4        اعزخذاِٙب إػبدح-  3          اٌجٍذ٠خ ؽذدرٗ
  740V
 وبص؟ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  840V
  اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-  2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4        اعزخذاِٙب إػبدح-  3          اٌجٍذ٠خ ؽذدرٗ
  940V
  عبئً؟ فٟ ِزاثخ اٌّؼبدْ ٍِّؼبد ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  050V
    اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4        اعزخذاِٙب إػبدح-  3        اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  150V
 ص٠ذ؟ فٍزش ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  250V
   طلاؽ١زٗ؟ أزٙبء ثؼذ ِٕٙب اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
 
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٗ-   2       إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٗ-  1            
 ػشٛائٟ ثشىً  إٌمبئٗ- 4     اعزخذاِٗ إػبدح-  3     اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  350V
 اٌغ١بساد؟ صعبط رٕظ١ف عبئً ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  450V
  اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
  ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-3         اٌجٍذ٠خ ؽذدرٗ
  550V
 اٌغ ّٛ ؟ ِؼطّش ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  650V
  اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
  ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3        اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  750V
 ثطّبس٠ّبد؟ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
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  850V
   طلاؽ١زٙب؟ أزٙبء دِٕٙب ػٓ اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
 
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3        اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  950V
 اٌغغ١ً؟ ِج١غ ّ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  060V
 اٌفبسغخ؟ اٌؼجٛح أٚ ثمب٠ب٘ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3        اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  160V
 الاعزخذاِبد؟ ٌغّ١غ ِٕظف ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  260V
 اٌفبسغخ؟ اٌؼجٛح أٚ ثمب٠ب٘ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
  ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3        اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  360V
  ؟)الاِٛٔ١ب ِبدح ػٍٝ ٠ؾزٛٞ اٌزٞ (اٌّذ٘ش ِٕظف ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  460V
  اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
  ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  560V
 اٌىٍٛس؟ ػٍٝ ٠ؾزٛٞ خبص ِٕظف ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  660V
 اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3        اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  760V
 اٌّطّٙش؟ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  860V
  اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  960V
 ؟)اٌجٛاٌ١غ رغٍ١ه عٛائً(اٌجبٌٛػخ ِغٍه ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  070V
  اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  170V
 شّؼ١خ؟ ِٛاد ػٍٝ اٌّؾزٛ٠خ الأسػ١بد ِٕظفبد ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
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  270V
   اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  370V
 ؟الإػبءح ِظبث١ؼ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  470V
  طلاؽ١زٙب؟ أزٙبء ػٕذ أٚ وغش٘ب ػٕذ ِٕٙب اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
  
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4         اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  570V
 عبئً؟ ثشىً الأصبس ٍِّؼبد ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  670V
 اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
  
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
  ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3        اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  770V
 اٌجزٛغبص؟ اٌفشْ ِٕظّفبد ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  870V
   اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4         اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  970V
 الأٌ١فخ؟ اٌؾ١ٛأبد رٛاعذ أِبوٓ ٌزطٙ١ش ِٛاد ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  080V
 اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
   
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  180V
 ٚالأسػ١بد؟ اٌغذساْ ٌزٕظ١ف عٍٟ ِٛاد ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  280V
     اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4           اعزخذاِٙب إػبدح-  3        اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  380V
 اٌؾزاء؟  ٍِّغ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  480V
   اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
  ػشٛائٟ ثشىً  إٌمبئٙب- 4         اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  580V
 دخبْ؟ وبشف عٙبص ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
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  680V
   طلاؽ١زٗ؟ أزٙبء ػٕذ ِٕٗ اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٗ-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٗ-  1
 ػشٛائٟ ثشىً  إٌمبئٗ- 4      اعزخذاِٗ إػبدح-  3          اٌجٍذ٠خ ؽذدرٗ
  780V
 وؾٛي؟ ػٍٝ ٠ؾزٛٞ فؼبي عغبد ِٕظف ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  880V
     اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3        اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  980V
 اٌؾشاسح؟ ِ١ضاْ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  090V
   طلاؽ١زٗ؟ أزٙبء ػٕذ ِٕٗ اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
 
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٗ-   2            إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٗ-  1
 ػشٛائٟ ثشىً  إٌمبئٗ- 4      اعزخذاِٗ إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  190V
 اٌّشؽبع؟ ِٕظّف ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  290V
     اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  390V
 ٚاٌشجبث١ه؟  اٌضعبط ِٕظف ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  490V
 اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  590V
 اٌّشؼش؟ ِضجّذ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  690V
   ؟اعزخذاِٗ أزٙبء ػٕذ ِٕٗ اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4         اعزخذاِٙب إػبدح-  3          اٌجٍذ٠خ ؽذدرٗ
  790V
 ؟)عً (اٌّشؼش وش٠ُ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  890V
   اٌفبسغخ؟ اٌؼجٛح أٚ ثمب٠بٖ ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
  
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٗ-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٗ-  1
 ػشٛائٟ ثشىً  إٌمبئٗ- 4          اعزخذاِٗ إػبدح-  3          اٌجٍذ٠خ ؽذدرٗ
  990V
 اٌشؼش؟ ٌظجبغخ ِٛاد ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
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  001V
  ؟اعزخذاِٗ أزٙبء ػٕذ اٌفبسغخ اٌؼجٛح ِٓ أٚ ِٕٗ اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
  
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  101V
 ػطٛس؟ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  201V
   اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  301V
 ؟)اٌّٛٔٛو١ش (الأظبفش ٍِّغ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2          ٔؼُ- 1
  401V
 اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4          اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  501V
 الأظبفش؟ ؽلاء ِض٠ً ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  601V
     اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب- 2               إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب- 1
  ػشٛائٟ ثشىً  إٌمبئٙب- 4         اعزخذاِٙب إػبدح-  3        اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  701V
 ٚأدٚ٠خ؟ ؽج١خ أدٚاد ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  801V
 أزٙبء ػٕذ أٚ ثمب٠ب٘ب أٚ اعزخذاِٙب ػٓ ٠ٕزظ ِب ِٓ اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
   طلاؽ١زٙب؟
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  901V
 اٌغشاء؟ ِضً  اٌّظّغ ٚ اٌّلاطمبد ِٕضٌه فٟ ٠ٛعذ ً٘  
 
 لا- 2         ٔؼُ- 1
  011V
   اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4          اعزخذاِٙب إػبدح-  3          اٌجٍذ٠خ ؽذدرٗ
  111V
 ص٠زٟ؟ ّد٘بْ ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  211V
   اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-  2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  311V
 اٌّذ٘بْ؟ فششبح ِٕظّف ِٕضٌه فٟ ٠ٛعذ ً٘
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  لا- 2         ٔؼُ- 1
  411V
   اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  511V
 اٌذ٘بْ؟ ِض٠ً ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  611V
     اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  711V
 ؟)اٌزشثٕز١ٓ اٚ اٌزٕش (اٌذ٘بْ ِخفّف ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  811V
   اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4          اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  911V
 ؟)اٌؾبس اٌض٠ذ(اٌخشت ؽبفظخ ِبّدح ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  021V
  اٌفبسغخ؟ اٌؼجٛح أٚ اٌغبئً ثمب٠ب ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
  
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4      اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  121V
 ٚاٌفئشاْ اٌظشاط١ش ٚ ٚاٌزثبة إًٌّ ِضً اٌمٛاسع أٚ ٌٍؾششاد ِج١ذاد ِٕضٌه فٟ ٠ٛعذ ً٘
 ٚغ١ش٘ب؟
 لا- 2         ٔؼُ- 1
  221V
 اٌفبسغخ؟ اٌؼجٛح أٚ ثمب٠بٖ ِٓ اٌزخٍض ٠زُ فى١ف  ٔؼُ، اٌغٛاة وبْ إرا
 
 إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2           إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4          اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ اٌخطشح
  321V
 رٌه؟ ٚغ١ش إٌبس٠خ الأٌؼبة ِضً حِفشلغ ِٛاد ِٕضٌه فٟ ٠ٛعذ ً٘
 
 لا- 2         ٔؼُ- 1
  421V
  ثمب٠ب٘ب؟ ِٓ اٌزخٍض ٠زُ فى١ف ٔؼُ، اٌغٛاة وبْ إرا
  
 اٌخطشح إٌفب٠بد ٌزغّ١غ خبص ِٛلغ إٌٝ إ٠ظبٌٙب-   2          إٌّضٌ١خ اٌظٍجخ إٌفب٠بد ِغ إٌمبئٙب-  1
 ػشٛائٟ ثشىً  إٌمبئٙب- 4          اعزخذاِٙب إػبدح-  3         اٌجٍذ٠خ ؽذدرٗ
  521V
 ِٕزغبد اٌغ١بساد، ِٕزغبد ٟٚ٘ اٌشئ١غ١خ إٌبرغخ اٌخطشح إٌّضٌ١خ إٌفب٠بد ٌفشص اعزؼذاد ٌذ٠ه ً٘
 ثم١خ ػٓ ِٕضٌ١خ ٌٚٛاصَ اٌؾذ٠مخ إٌّضٌ١خ، اٌؾششاد ِىبفؾخ اٌظؾ١خ، اٌشػب٠خ ٔفب٠بد  اٌشخظ١خ، اٌؼٕب٠خ
 ثذاخٍٙب ِب ٔٛع ػٍٝ ٌ١ذي خبطخ أٌٛاْ راد أو١بط رٛص٠غ خلاي ِٕه ؽٍت إرا ٚرٌه إٌّضٌ١خ إٌفب٠بد
  ٔفب٠بد ِٓ
  ِغبٔب ٔؼُ)1
 لا )3                    سِضٞ ِجٍغ ِمبثً ٔؼُ)2
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Appendix B 
Photos from field during the segregation of household solid waste 
from Hebron city 
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